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BUILDING BRIDGES 


Four in a series. 


КМ when mothers speak, daughters can have ап easier time 
listening. And when fathers make pronouncements, their sons may 


actually find themselves nodding in agreement. 


pou oO 
IIIS љутим 
The АТӘТ 
ImagiNation Network 


As many AT&T customers are discovering, the 


Interactive family entertainment 


barriers between loved ones are giving way to M S zou pL DNUS. hat 


or share hobbies on-line. 


bridges of understanding. For example, family members 


are finding it easy to comprehend even the subtlest 


Spend $10 a month on 

AT&T calls anywhere 

in the US and get 25% inflections of a familiar voice. They're getting savings 
off your bill.* 


on calls to everybody, anywhere in the United States. And 


distant relatives are growing closer by sharing laughter 


or information on The AT&T ImagiNation Network: 
AT&T TrueVoice 
Patented technology gives 
you the clearest, richest 


A world of possibilities. Thats Your True Choice.“ AT&T. sound quality ever. 


Just call 1800 336-TRUE. Or on the Internet at http://www.att.com 


“Available in most areas. Discount off AT&T basic residential rates. Certain exclusions apply. 
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Your True Choice 
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“What's а Wollongon 
You've never heard of 
Edgar has 
For 15 we've been 
providin -based 
interne’ yrking solutions 
for some of the world's 
mpanies. And 
helping cus 


oct to the 


bring the Internet to users 
„o don't share 
r's enthusiasm for 


hallenges 


At last, 
you dont have to call Edgar every шпе 
you want to use the Internet. 


Face it: As promising as the Internet is—it's confusing. 
All those protocols. Crazy commands. And voodoo. It 
seems the only people who really know how to use the 
Internet аге geeks—and that nerdy neighborhood kid 
Edgar. But Wollongong is changing all that with a revolu- 
tionary new product called Emissary. With Emissary, 
navigating the net is as easy as using a Windows file 
manager. All you have to know is how to click your 
mouse. Emissary does all the nerdy stuff for you, so 
you'll hardly know the network is there. Best of all, you 
only have to deal with a single application and a single 
user interface. It's just like having Edgar in a box. Which 
makes working on the Internet pure child's play. 


To experience this new approach to the Internet, get your free 
beta version today—just see our World Wide Web home page: 
http://www.twg.com. Or call 1-800-872-8649, Dept. 31. 


Looking fora 
compelling reason 
to set up an 
Internet Web site? 
How about the 
fact that you 


dont have to be a 
propellerhead 
anymore in order 
to actually do it? 


m 


Lisa Honea 
Biology Department Chair 


Lawson Clarke 
Marketing Manager 


©1995 Apple Computer, Inc. All rights reserved. Apple, the Apple logo and “The power to be your best” are registered trademarks of Apple Computer, Inc. PowerPC is a trademark of International Business 
trademark of Novell, Incorporated, in the United States and other countries, licensed exclusively through X/Open Company, Ltd. All Apple products are designed to be accessible to individuals with disability. % learn 
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eee Commercial Artist 


Debbie Heick 
Small Business Owner 


Machines Corporation, used under license therefrom. Adobe and PostScript are trademarks of Adobe Systems Incorporated or its subsidiaries and may be registered in certain jurisdictions. UNIX is a registered 
more (US. only), call 800-776-2333 or TDD 800-833-6223. 


Introducing the 
Apple Internet Server Solution. 


Its called the World Wide Web (WWW). But that 
doesn’t mean you have to get tangled up in it. 
Not with an Apple’ Internet Server working for 


you. It represents the easiest, most affordable 


way for people to make their information widely 


accessible on the Internet. So virtually anybody 
can now create a WWW site — whether you work 
in education, publishing, a small business or 

a Fortune 500° company. It comes with all the 
software you need. Install it with a simple click 
of the mouse. Youre up and running in minutes 
at less than half the cost (not to mention the 
headaches) of a typical UNIX based server. The 
sample Home Pages can even be customized. 
So you can build an interactive site full of hyper- 
linked text, graphics, video and sound. It also 
comes bundled with Adobe" Acrobat Pro, allow- 
ing you to easily convert any PostScript” file 
into a WWW-ready page. There are three Apple 
Internet Servers to choose from, all PowerPC" 
based. Which means you can be sure you'll 
have the power necessary to respond to heavy 


WWW traffic. The power anybody can use. 


2 
The power to ђе your best? Apple ze 


Call 800-538-9696, ext. 830, and we'll 
send you a complete Apple Internet 
Server information kit. Or visit our WWW site 
at http.//abs.apple.com. 
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Friend and Foe 
Newt Gingrich talks the talk about being a revolutionary. And he walks the walk, 

ramming through the most radical political agenda since the New Deal. “Р 
So why does he still leave us feeling uncomfortable? By Esther Dyson 


Psychedelic Subversion 

The hyper-real and completely improbable art of Paul Ortloff. By Daniel Carter 
— 
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5 a hundred times faster than the best serial supercomputer. It’s a trillion times 
ons han the best storage media. It’s a teaspoonful of DNA that’s a computer! 
{eonard Adleman invented it. By Thomas A. Bass 


Agent of the Third Culture 


John Brockman is the Michael Ovitz of the new intellectual élite. By Phil Leggiere 


Battle for the Soul of Corporate America 
erism battles Demingism for how the corporation (or society) should be gov- 
n the information age. By Art Kleiner 


spoke Type 
f this issue reads easier, it's because of type tyro Matthew Сагїег good work. 
By John Plunkett 0 
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quare Be New Enough? 
derway, but instead of pointing to the future, the 
abi 


984. Can he work the same magic for 
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y Entertaining. This Is Insane. 
e last four months of Graeme J. Devine's daily shipping journal for The 11th 
Hour; the follow-up to his smash CD-ROM hit The 7th Guest. By Graeme Devine 


Cover: Newt Gingrich photographed by Neil Selkirk, May 1995, Washington, DC. 
Introduction: Erik Adigard, M.A.D. 
Armenian translation courtesy of Direct Language Communications Inc. & 
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Network here is all set to 


help you make money 
on the Internet. 


At Sun, we think one of the jobs of your new, more helpful computer network is to help you make money. And we have a complete 
set of products and services that let you use the Internet to do just that. We start by giving you quick and painless access to the 
Internet. Once you're connected, we'll enable you to conduct commerce in a way that's completely secure for both you and your 
customers. Thanks in part to one of the most advanced security products ever made available—our SunScreen" solution. We can 
also set you up with our breakthrough, graphics-intensive HotJava™ browser, which lets you interact in real time with customers, 
with live financial information, and more—right on the Internet. Like we said, it's all about helping you make money. To learn more 


about network computing, please contact the company that invented it. Sun. At http://www.sun.com or 1-800-786-0785, Ext. 255. 
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THE NETWORK IS THE COMPUTER™ 
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INTRODUCING THE NEC MULTIS PIN“ 
6X CD-ROM READER. Once again, the leader in 

CD-ROM technology has broken the speed 
barrier. With a blazing 900KB/see transfer rate 
and 145 ms access time, NEC’s 6X readers have taken 


multimedia to an all-time high. Suddenly, you'll experience 


smoother video and animation than ever before. As well as 


For information via fax, call FastFacts™ (1-800-366-0476) and request document #237601. ©1995 NEC Technologies, Inc. MultiSpin is a registered trademark and 


6Х Speed 


IT'S HERE. 


databases and business software that run faster than you imagined possible. 

Of course, our internal and external MultiSpin 6X readers come with all the SEE, HEAR 
extras you'd expect from NEC. A two-year limited warranty. Mac and PC AND FEEL THE 
compatibility. Unparalleled 1-800 number support. And NEC’s exelusive on- 


DIFFERENCE. 
screen interface that makes your reader easier to use. Even better, our interface 


kits not only come with SimpleStart™ software, they actually turn "Plug and Play" 
into a reality. For more about our new 6X readers, just call 1-800-NEC-INFO. N EC 


SimpleStart, Tast facts and See, Hear and Feel the Difference are trademarks of NEC Technologies, Ine. NEC GSA# GSOOK9 4AGS5 24 1PSO1 Key #35940 


You wouldn’t accept 
this reception on your TV. 
Why accept it on your 


cordless phone? 
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If your favorite sbow is your 
own life, you sbouldn't bave 
to miss a word of tbe 
latest episode. 


And now, tbanks to tbe 
advanced digital tecbnology 
found in AIs new 9120 cord- 
less, you won't. 


Witb interference virtually 
eliminated, conversations are 
clearer. Tbey're also 


confidential. 


(Digital voice privacy makes it 
almost impossible for 
someone else to eavesdrop 


on your calls.) 


Tbere's even a speakerpbone 
and pager built in to tbe base. 


It's clearly one of tbe best 
cordless pbones now 
on tbe air. 
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Intellectual Food Fight 
Right on to Kevin Kelly for taking on Kirkpatrick Sale 
(“Interview with the Luddite,” Wired 3.06, page 166). 
Let's have more food fights in Wired – rarely do we 
see such old-fashioned, gloves-off debate. But | 
found myself wondering why the editor of Wired had 
chosen such an apparent idiot to spar with — there 
are surely more articulate and worthy opponents. 
Kelly's intellectual pounding of Sale partially 
obscured some critical issues. It's easy today to 
assume that most technology is beneficial, and that 
technological “progress” is inevitable. But the eco- 
nomic dislocations that Sale referred to are a real and 
tragic effect of emerging tech- 
nologies. We have valuable 
lessons to learn from those who 
question the moral conse- 
quences of technology upon 
society. 
Clifton Lemon 
cliftonl@aol.com 


Thanks for your double-bar- 
reled exposé of Neo-Luddite 
Kirkpatrick Sale. | was at the 
New York meeting where he 
took a sledgehammer to a 
computer. It is true, as Sale 
says, that some in the audience 
applauded. But most of us sat 
in silence, stunned that a 
grown-up could do something 
so stupid, corny, and clichéd. 
Especially after he sat smugly 
while a female janitor cleaned up the mess he made. 
Gregor Hartmann 

gregor8@netcom.com 


Luddites Live On 

Jon Katz should stick to media criticism and avoid 
historical commentary (“Return of the Luddites,” 
Wired 3.06, page 162). His contention that the Lud- 
dite revolution during the Industrial Revolution 
“accomplished absolutely nothing” is absolutely 
wrong. The Luddites caused a great deal of domestic 
turmoil. As John Montgomery notes in Technology 
and Civic Life (MIT Press, 1974), only the Napoleonic 
Wars tied up a larger contingent of the British Army 
than did the Luddites. Moreover, the Luddite move- 
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ment eventually transformed itself into the British 
Labor Party, which, by the way, is on the brink of a 
major comeback, largely on the strength of a human- 
ized technology policy. 

Bob Jacobson 

cyberoid@u.washington.edu 


Different Tunes 

Brian nos comments regarding Western versus 
African music show some pretty sloppy thinking 
("Gossip Is Philosophy," Wired 3.05, page 146). To 
represent all the musical forms of Europe with only 


German and French classical music is just an excuse 

to hide his scanty knowledge of the subject. | wonder 

if he's familiar with the rhythmic forms of Scottish 

puirst a beul, or the tonal structure of Slavic music. 
Eno is guilty of the charge he brings against West- 

ern music: over-categorizing. 

Justin Kerr 

moxie@color.ithaca.ny.us 


The Brian Eno interview was incredible! What an 
enlightened view of the future! White folk finally get 
rhythm! Neo-vegetable computer geeks will blossom 
into a matriarchy that dances with seizure-like fury 
rather than use a mouse! 

Kudos to Wired for the thought-provoking inter- 
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General questions info@wired.com 


E-mail server info-rama@wired.com 


view. While | saw it as giving Eno enough rope to 
hang himself by, others, | am sure, saw it as a window 
into Епоз brilliance. After all, that’s what good jour- 
nalism is all about, no? 

Nicholas Christopher 

ir001265@interramp.com 


Philosophical Differences 
My introductory copy of Wired magazine disappoint- 
ed me greatly. | expected to find informative articles 
about the digital revolution and the information age 
in which we live. Instead, | discovered articles regard- 
ing the homosexual movement, 
substance abuse, and video sex. 
This kind of content may be 
acceptable to some, but | do 
not want my money to support 
it. People will do what they 
want to sexually, but to pro- 
mote it as right and proper is 
another story. Your magazine 
glamorizes porn-video sex but 
ridicules an infomercial for 
promoting healthy marriages. 
And people today wonder why 
America is in such poor shape. 
As a graphic designer, | want- 
ed to receive your magazine for 
the graphics and designs as 
well as the articles on the 
changing world of computers 
and digital technology. 
Although the graphics are 
outstanding, they are mixed with a philosophy and 
an attitude that | cannot accept. 
Kari R. Miller 
Greenville, South Carolina 


The Silent Majority 

From a simple perusing of Wired, one would get the 
idea that the magazine was read and loved only by 
left-of-Clinton, weed-smoking academics. Would it 
shock your readers to learn that |, and quite a few 
others, including the president of a major evangelical 
Bible university on the West Coast, are Bible-thump- 
ing, God-fearing, Rush-listening, ethics-do-exist-and- 
are-standardized-believing, virgins-till-marriage, 
Republican-voting individuals who think Wired is one 
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The Heart of Asia. 


FileMaker Po 


DATABASE POWER WI THOUT PROGRAMMING, 


Catch us on-line at http: //www.claris.com 

In Canada, please call 1-800-361-6075, ext. C22. 

sk Muktuk is an Eskimo snack made from blubber and skin of whale. ©1995, Claris Corporation. All rights reserved. Claris and FileMaker a 
registered trademarks and Simply powerful software is a trademark of Claris Corporation. All other trademarks are property of their respective owners. 
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FILEMAKER PRO, THE DATABASE RANKED #1 
BY CUSTOMERS AROUND THE WORLD. 


Go on, pick a category, any category support, satisfaction, ease-of-use— anything you want, 
% you'll find that FileMaker” Pro database thrashes Microsoft Access hands downy 
With FileMaker Pro, all the features and functions you need are integrated 


А seamlessly, so you can focus on getting your 
work done, instead of fumbling through 
manuals. Its clear design makes 

even the most sophisticated 
features and tools easy to use. Ж 
Suddenly, syntax errors and that > | ^ 
jumble of files are things of the 8 - GRE 
Of course, with FileMaker Pro, shar-  . "И 
ing files on the network is 
You'll never have to deal with Accu 
programming or tweaking headaches. Even record locking i is 


automatic. Maybe that’s why users around the world rated _ 
FileMaker Pro #1 in customer — |- | 
So don't get bogged down by a database with a snarl of °° 
obscure features that you'll î "j 
never use, get the one и | 


information visit your al reseller, o or call pee ext. 


„„ 


Simply powerful software.” 


Design anything, from forms to reports, 
even labels, all in one convenient location. 


RANTS & RAVES 


of the best, most forward-looking, intelligent, and 
high-quality publications to be put out in quite a 
long time? Or that our copies of Wired sit proudly on 
the same shelf as our copies of the Limbaugh Letter 
and The Book of Virtues – until they are taken out to 
share with friends and co-workers? 

Steve Taylor 

swetz@sneezy.fafb.af.mil 


Cyberspace by Foot 
Your recent article on the cost of Net access left me 
astonished (“Net Access for Next to Nothing,” Wired 
3.05, page 141). To recommend a 300-baud modem, 
a black-and-white TV, and what is essentially a US$20 
calculator to connect to the Net reminds me of old 
men in Cadillacs telling the “less deserving” that if 
they want a ride, to get a damn pair of “good shoes.” 
| don't want government intervention – that 
would really screw things up. But Net access for a 
decent price in areas that are not urban enough to 
justify a provider wouldn't kill anyone. 

The Net isn't an out-of-reach abstraction, and you 
don't need a rocket to get to cyberspace, but to insin- 
uate all you need to get there is a rubber band sling- 
shot is ridiculous. 

Jim Tiller 
piranhaxlg@aol.com 


Invest in Wired 

You guys are cool. In a world of continuous inflation 
and a weakening dollar, you make my money worth 
something again. You аге cool because when I'm 
working 10 mind-numbing hours behind my termi- 
nal, | can turn to your magazine and still look like I'm 
working. You are cool because if anybody at work 
asks me what I’m reading, | can tell them with a sick 
smile, “The next five years of life as we know it.” 


Пап Gluzman 
ilangation@aol.com 


Who Watches the Watchers? 

The article by Peter Cassidy, “Can Pyromaniacs Fight 
Fires?” (Wired, 3.05, page 84), distorts what the 
National Information Infrastructure Task Forces Priva- 
cy Working Group has done and makes no attempt to 
evaluate why the participation of federal agencies 
such as the National Security Agency and Internal 
Revenue Service might be useful. 

Recognizing that federal agencies can only partial- 
ly perceive the complexities of protecting privacy in 
cyberspace, the Privacy Working Group began by 
holding dozens of meetings with a broad spectrum of 
privacy and technology experts. To further encourage 
public debate, the group held two public hearings 
and issued, on behalf of the Clinton administration, 
the proposed privacy principles for public comment. 
These can be found on the Web at http://www. iitf.doc 
.gov/ or by modem at +1 (202) 501 1920. 


True, a number of the group’s members come from 
federal agencies. But these agencies handle lots of 
personal information, and it is important they under- 
stand how privacy and the National Information 
Infrastructure will interrelate. 

Personal privacy is important to this administra- 
tion. But privacy is not an absolute. What the Privacy 
Working Group is attempting to do, with substantial 
input and assistance from the public, is find a balance 
that ensures the establishment of an information 
infrastructure that will protect individual privacy and 
deliver its full promise in public and societal benefits. 
Sally Katzen 
Administrator, Office of Information and 
Regulatory Affairs 
US Office of Management and Budget 
ipc@al.eop.gov 


Same Old Medium 

The insightful writing in your magazine never ceases 
to amaze me. Todd Lappin’s article about radio (“Déjà 
Vu All Over Again,” Wired 3.05, page 174) was a great 
example of how “the more things change, the more 
they stay the same.” 

A service becomes less interactive as it becomes 
more consumer-driven, because, let's face it, interac- 
tivity takes time and concentration. That's something 
many new Net users will not want to employ. 

Ultimately, the Net will become another mostly 
passive source for information and entertainment, 
much like TV and radio are today. 

George Fiala 
76774.2111@compuserve.com 


Factories in Space 

The recent article on “The Future of Solar Energy” 
(Wired 3.05, page 74) was fascinating and informa- 
tive, but it leaves out the biggest future use of solar- 
energy: space-based industry. 

Earth receives only 1/2,000,000th of the sun's 
output. With cheap solar energy, space-based indus- 
try will be able to mine and process materials at 
competitive cost. And in space, heat can be radiated 
harmlessly into vacuum. 

Todd B. Hawley, 
thaw@dnai.com 


Cultural Discontents 

John Andrews's article, “Culture Wars" (Wired 3.05, 
page 130), is a hackneyed attempt to ridicule France's 
cultural protectionism. His failure to comprehend 
cultural policy in anything but neoconservative eco- 
nomic terms results in caricature. 

First, the premise that cultural regulation is a 
pernicious form of thought control does not corre- 
spond to policy measures undertaken by democratic 
governments in countries like France, Great Britain, 
and Canada. Quotas, for example, don't force anyone 


Hs 


to watch a given film or television program. We're not 
talking here about countries with a single, state-run 
television or radio station. Quotas simply offer audi- 
ences programs that may not otherwise be available. 

Second, Andrews's suggestion that cultural regula- 
tion is technologically obsolete in the era of the 
information highway ignores the history of media. It 
is a paradox of cultural policy that the media tech- 
nologies that least respect borders – radio and televi- 
sion — are the most heavily regulated, and that the 
medium easiest to regulate technologically — cinema, 
because films must pass physically through customs 
posts — circulates the most freely. The history of 
cultural policy teaches that, regardless of the techno- 
logical challenges, where there's a sociopolitical will, 
there's a way. 

Finally, it's important to get beyond the strictly 
economic frame Andrew constructs. Films and televi- 
Sion programs are not just trade commodities: they 
have cultural value as well. The market model 
Andrews subscribes to has historically restricted 
cultural expression and encouraged the monopoliza- 
tion of the mediascape by large transnational corpo- 
rations. Why do we want to defend such a system? 
Mike Gasher 
Montreal, Canada 
gashmj@vax2.concordia.ca 


Your “Culture Wars” article was a typical example of 
American smugness and self-absorption. 

All around the world, people are diligently trying 
to preserve and protect endangered flora and fauna 
because biological diversity enriches our lives and 
may be necessary for our survival. We need to protect 
the world’s cultural diversity for the same reasons. A 
steady diet of American culture is as unhealthful as a 
steady diet of Big Macs. 

Mike Kohut 
mkohutnw@yknet.yk.ca 


Undo! 

• We messed up big and forgot to give many of the 
photographers who contributed to issue 3.06 the 
credit they deserve. To wit: page 41 (top), Mikkel 
Aaland; page 41 (bottom), Eric Luce/San Francisco 
Chronicle; page 42, William Mercer McLeod; page 43, 
Chip Simons; page 46 (tank), Andy Hernandez/Syg- 
ma; page 47 (Bi Bop), Tobias Everke/Gamma Liaison; 
page 108, Fondation Teilhard de Chardin; page 116, 
Goodby, Silverstein & Partners; page 139, Takashi 
Watanabe; раде 140, UPI/Bettmann; page 146, Kevin 
Kelly; page 149, Chris Stewart; page 174, Bill 
Zemanek; page 194, Kevin Kelly. 


Send your Rants & Raves to: 

E-mail: rants@wired.com 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 


For The Millions Who Saw Them... 
And Those Who Wish They Had. 


Over 2 hours of sonic majesty 
from their record-breaking 1994 tour. 
e 
Includes a complete live performance of the legendary 
Dark Side Of The Moon. 
e 
Features all your favorite Pink Floyd classics including 
Shine On You Crazy Diamond, Keep Talking, 
Another Brick In The Wall (Part Two), Learning To Fly 6 more. 


Hear it on 2 CDs, 2 Cassettes and 2 MiniDiscs. — . 
See it on VHS and Laser Disc. 


COLUMBIA www.sony.com 


“Columbia” Reg. U.S. Pat. & Tm. Off. Marca Registrada. “MiniDisc” is a trademark of Sony Corporation. / 1995 Pink 


Produced by James Guthrie and David Gilmour. 6 Floyd Music (1987) Ltd. Under Exclusive License То Sony Music Entertainment Inc. 


Pi conv ¢ Professional Services 
M 


http://www.n 


Now there's a better way to get your 


news. Just surf to our hot new web site. 


News Page 


from over 500 leading news sources every night, and categorizes them by 


NewsPage filters over 15,000 stories 


industry and topic. Simply bookmark the topics you like, and NewsPage 
goes to work. Every day by 8:00 am you’11] receive news on only those 
topics that match your interests, without all the junk that causes 
information overload. Scan clear, concise briefs in seconds, then — 
if you have the time and inclination — drill down to get the whole 
story. You can even hot link to the originating news source to read 
more of their electronic publication. 

It’s the fast, easy way to keep up with rapidly changing technolo- 
gies, and other information critical to your industry. 

Explore Free NewsPage Briefs Today. NewsPage briefs are free, 
while full-text articles are available for a modest subscription fee. 
Check it out. You'11 never get your news the same old way again. 


ewspage.com 


ACopyright 1995 Individual, Inc. NewsPage is a trademark of Individual, Inc. 


SPREADING THE POWER OF KNOWLEDGE 


SHIP: DANIEL FORSTER/STOCK NEWPORT; 


NAUTILUS: THE BETTMAN ARCHIVE 


Can Nautilus 
Sink Clipper? 


With the FBI's long history of illegally 
spying on citizens, who in their right 
mind would purchase AT&T's US$1,295 
Clipper-equipped Surity 3600 telephone 
device? If you have a PC and a modem, 
you're just one free piece of software 
away from having a completely spook- 
proof telephone. 

Called Nautilus, the voice-encryption 
program was released in May by three 
programmers: Bill Dorsey of Mountain 
View, California; Pat Mullarky of Belle- 
vue, Washington; and Paul Rubin of 
Milpitas, California. The program has 
the ability to use an algorithm called 
"triple-DES" that is widely believed to 
be unbreakable. And unlike Clipper, 
there's no government backdoor. For a 
copy of Nautilus, ftp to ftp.csn.org/mpj/, 
download the file README, and follow 
the instructions. - Simson Garfinkel 


Nerd Fest 95 


IGGRAPH, the annual computer graphics con- 

ference, is *the ultimate techie summer camp," 
says Coco Conn, conference co-chair. SIGGRAPH 
has come a long way from 1975, when it was just a 
bunch of academics trying to figure out how to draw 
realistic-looking images. This year's conference will 
attract almost 50,000 people and will have three 
theaters showing the latest in computer animation, 
an exhibit hall full of bleeding-edge interactive 
entertainment systems, and a massive gigabit-per- 
second fiber network to link it all together. 

Тће wealth of exhibits is an indicator of just how 
far the computer graphics industry has progressed 
in the last 20 years. Creating new products, rather 
than technical minutiae, is what today's SIGGRAPH 
is all about. Says Conn of the conference: “It’s where 
the art and technology communities collide head- 
on." And out of that collision of artists, scientists, 
and industry honchos comes the new developments 
that are coloring cyberspace. SIGGRAPH: August 
6-11, Los Angeles; +1 (512) 521 6850, or e-mail 
siggraph95 @siggraph.org. - Steve G. Steinberg 
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hat would jazz improvisation look 
like if you could see it? To answer 


that, jazzman Herbie Hancock is collabo- 
rating with Raster Masters, a visual 
performance group sponsored by Silicon 


BEEISISWith Your Eyes 


Graphics Inc. (see Wired, issue 2.06, page 
82). Raster Masters's MIDI-reactive ani- 
mation software gives Hancock the abili- 
ty to create his own visual accompani- 
ment as he performs. 

Picture this: Hancock's hands are 
poised over his piano keyboard, but his 
eyes are on the video screen at the back 
of the stage, dark now, since he hasn't 
begun to play. He slides into a slow riff, 
and the screen lights up with a video 
feed of his audience that swirls around 
like paint stirred in time to the music. 

He hits some dissonant chords and the 
images on the screen shatter and drift 
into darkness again. 

"| was fascinated by how | could play 
notes on a keyboard and have a graphic 
image reshape itself," says Hancock. 

"It's a whole new way to look at what we 
mean when we say 'interactive' or 'multi- 
media." Contact: Silicon Graphics Inc. 

+1 (415) 960 1980, e-mail raster-masters- 
request@sgi.com. — Claire Tristram 
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With things changing so quickly in to get a phone line, and onliners 
the former Eastern Bloc, it makes with phones have added problems. 
sense that the technological cart What's a Net surfer to do? 
| и А “We suggest people call late іп the 

evening, when the lines are 
would sometimes speed ahead of better,” said CompuServe’s Janos 
the horse. More than 600,000 Muth. “At least it’s better than 
Hungarians are on the waiting list Albania.” - Susan Milligan 


LINE: KAREN SHERLOCK/TONY STONE IMAGES; 
PHONE BOOTH: JAMES SCHNEPF/GAMMA-LIAISON 
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eb was а joke,” 

rt Toups. Last May, 

Id Texan began 

turing links to Web 5 

ales who displayed 

emselves. Toups 

omen on his personal 

cale," and the site 

an instant hot zone. A 

en asked Toups to 

2 the links, which he did. 

s put up "anti-babe" pages. 

ps has no intention of 

nantling the page, but his 

spinoff might balance it 

Babes on the Web Il is about 

of the male variety. 

on the Web: http://www 

net/~robtoups/BABE.html. | 
lizabeth Williams 


How old were you when you created your first homepage? 


Dorothy was nine. She's part of a team of students at Plugged In who аге publishing their stories, 
drawings and sound on the Internet. Every day, students like Dorothy drop by Plugged In to 
work in a state-of-the-art multimedia lab. They work on multimedia projects, talk to kids around 


the world and develop their own Web pages. But they don't learn just about new technologies. 
They learn about communications. Team work. The creative process. 


We call it learning through technology. You want to talk about bandwidth? Watch a kid's mind 
expand while they learn this way. Many low-income communities like East Palo Alto, however, 
can't afford the technology. That's why there's Plugged In - we provide free access and training to 
these kids and the community at large. 


Plugged In, located in East Palo Alto, California, is a community-based, non-profit partnership 

gg j 

between high-tech companies, concerned individuals and community organizations. We work in 
5 2 о 

partnership with similar programs in other communities, sharing experiences and exchanging 

ideas. And you can participate. Become a part of a virtual community that's making a difference. 

Support our program. 


Isn't it time? 


Isn't it time you got a new t-shirt? 

(the one you're wearing has seen better days). 
Make a donation of $20 and we'll send 
you a really cool one designed by our 
students. 


Isn't it time you got rid of those 

flying toasters? 

Follow the adventures of alien space cows and 
other amazing stories: you'll receive a new 
screensaver created by our students each month 
($30 for a 3-month subscription, $50 for a 6- 
month subscription, $75 for a 12-month 
subscription). 


Isn't it time you got your own homepage? 
For as little as $50, 


э e our students will put 
YOU on the Web. 
Sum Or, we'll create a custom solution 
for your small business, including server 
space, domain name registration, forms and 
image maps. 


Isn't it time you got involved? 
To find out more about volunteer opportunities, send email to 


info pluggedin.org. To place an order, send email to shop pluggedin.org, 
call us at 1-800-225-PLUG or surf to http://www.pluggedin.org/ 
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Newer Order 


As a final reverberation to the death knell of the 
Soviet Union, the breakaway Georgian republic of 
Abkhazia has released a commemorative stamp 
that brings to mind an old Firesign Theatre album 
cover. Lenin and Marx, the two founding fathers of 
the Soviet Union, have been handily swept aside, 
replaced by an altogether different duo: John 
Lennon and Groucho Marx. The twin stamps are 
legal tender, worth 500 rubles each. And, as an 
added bit of unintentional irony, what was clearly 
meant to be a peace sign hovering about John 
Lennon’s head, is in reality the Mercedes-Benz 


Logo. New world order, indeed. - Steve Meloan х а Дау | TA b 6 * 


ДЖОН ЛЕННОН a 
JOHN LENNON y 


HIILIIIIIIII 


on permanent loan from France. The union representing Canadian actors is also hellbent on proving its ignorance. The group claims 
that satellite systems like RCA's DirecTV are threatening Canadian culture, and should therefore pay at least 10 percent of revenues into t | 
a fund that creates and promotes Canadian television and film work. 2111 Not That the US Is Immune to Stupidity: You've heard the story 


of how the US government claims exporting cryptographic information in “machine-readable form" is akin to smuggling nuclear warheads. But, until now, you weren't sure how to test such 


NC an absurd notion. There's an easy way: wear a T-shirt emblazoned with the perl/RSA 
encryption code in a machine-readable font and a machine-readable bar code. Then try 
to fly to, say, Colombia. Do such T-shirts exist? They do indeed, and for US$12.36 - which 


covers cost only, no profit - one could have been yours (they are sold out for now). 


Wwe 


The eye in the screen is following me around the room! Birdie Il, 
(at right) a whimsical robotic sculpture by artist Alan Rath, 
senses ambient light and reacts with twitching motions, 
often appearing to track movement. 

Rath, an MIT-trained engineer-turned-artist, infuses all of 
his technically sophisticated sculptures with human 
elements. Check out the peepers on Soar Eyes (above). For 
more on the electronic menagerie of Alan Rath, contact San 
Francisco's Haines Gallery: +1 (415) 397 8114. – Amy Howorth 


+= 
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Wombs for hire 
China’s government 
MTV 

Netscape 

PDAs 

Baseball 

Intel clones 
Video-on-demand 
The Coen Brothers 
Happy Camper 
Courtney Love 
Vacation-photo slide shows 
Mortal Kombat 3 
Venture capital 
Floam 

Colon hydrotherapy 
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Human egg stealing 

China 

ROX 

HotJava 

Two-way pagers 

Arena football 

Intel 

Watching movies in the park 
The Hughes Brothers 

Herbal Ecstasy 

Kat Bjelland 

Vacation-photo home pages 
Star Trek, the pinball game 
Bootstrapping 

Smud 

Ultrasound body contouring 


y relaying signals through a commu- 

nications satellite, NASA hopes to 
establish a digital audio, video, and data 
link with the Kuiper Airborne Observatory 
(KAO) - a converted C-141-A military 
cargo plane fitted with a 36-inch reflect- 
ing telescope — as it flies 41,000 feet 
above the Earth. 

NASA engineers are eager to prove the 
viability of such high-bandwidth, wireless 
communications links so they can be 
incorporated into future airborne obser- 
vatory designs. But the experiment 
should be a bonanza for educators as well. 
Students in computer-equipped class- 
rooms will be able to interact with KAO 
researchers as the plane's telescope 


focuses on astronomical phenomenon. 
Plans are also afoot to produce Live from 
the Stratosphere, a televised special that 
would tap into a live video feed of satel- 
lite images from the KAO. Information: 
http://quest.arc.nasa.gov. – Todd Lappin 


Conceived by Josh Osborne and marketed and produced by Joel Furr 

(majordomo@acpub.duke.edu), the shirts also feature the First, Ninth, and 

Tenth Amendments to the US Constitution - crossed out - and a comment about how the garment is a controlled munition. Non-US resi- 

dents, however, cannot purchase the shirts – that would be illegal exportation. Want one? Make sure your papers are in order. 2111 Publish 
This: A New York state judge recently held Prodigy to a higher standard of libel than other online services 
because of its practice of censoring naughty words. The case, involving a Prodigy member who used the 


service to accuse a financial firm of illegal practices, could well set an interesting precedent for free speech » 
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ainframe computers, says Раш! 

Pierce, are “disappearing off 
the face of the earth, and I would like 
to play a part in saving them.” To do 
so Pierce bought a commercial build- 
ing in Portland, Oregon, where he 
stores his beloved IBM 709, a large 
mainframe built from vacuum tubes 
that occupies 1,500 square feet. He 
also owns a vintage IBM 7094, an 
IBM 370, and a Packard Bell PB250. 

Pierce is one of a growing number 

of computer collectors, but he 
invests out of love, not profit. Asked 
how much the IBM 709, made in 
1958, is worth, he retorts, “It’s not 
for sale.” – Gary М. Stern 


-опе basis. But if stuff like this 


really bothers you, just do what everyone else does with the paper version - choose not to fill out the card. lll 


epresentative Gerald В.Н. 
Solomon (R-New York) wants 
Net users to “Just Say No.” 
Last October, Solomon entered 
remarks into the Congressional 
Record expressing alarm that “the 


It.gov.propaganda 


Internet is bristling with pro-drug 
talk groups discussing recent 
drug experiences and how and 
where to obtain drugs.” He added: 
“Elementary students like my 
own grandson can obtain valuable 
information about an obscure 
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nation in the South Pacific during 
a social studies class and then flip 
a screen to discover the glories 

of drug use and criminal activity.” 

In retaliation, Solomon wants 
to create a government-sponsored 
Internet site challenging drug 
legalization messages. 

But don’t expect a balanced 
debate on the government’s dime. 
Solomon’s the guy who introduced 
HR 1453, a bill to deny tax-exempt 
status to organizations such as 
NORML (a marijuana-law reform 
group) and the Drug Policy 
Foundation. - Gregory Daurer 


Network of Power 


E 
>з 


ox 


The difficulty with parallel computing is famil- 
iar to anyone who's been on a committee. More 
people can actually slow things down because 
time is wasted organizing everyone. Reducing 
that flaw is the idea behind Sun's S3.MP, a new 
technology consisting of a network that hooks 
together hundreds of workstations and a chip 
that allows the workstations to cooperate with- 
out fuss. The result, says project leader Jeff 
Rulifson, is "supercomputing performance at 
workstation prices." – Steve б. Steinberg 


ROCKETTES: PHOTOFEST; SOLOMON: AP/WIDE WORLD; BONG: MARLA AUFMUTH 
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GETTING Т0 
MORADA NOTHING 
WAS EASY. WAS 
AS IT Е 
IT WAS SHEER Ao A SEEMED. 
MURDER ONCE WE Ae 4 


IN THE SCHEME 
OF THINGS... 


THAT'S Just 
THE WAY IT I$ 
HERE. 


LIKE A MIND JOURNEY 
OF ADVENTUROUS DECEIT. 


BUT HEY, 
ITS ALSO 
A HOOT. 


E E THE FIRST TEXT-BASED ROLE 
THE. BIGGEST PLAYING GAME. ACROSS MULTIPLE. ON-LINE. SERVICES. 
CRIME OF ALL. FEATURING NEVER-ENDING FOUL PLAY. JOIN US 


ON jos ^il OR AMERICA ONLINE" IF YOU DARE. 


Made in cooperation with Simutronics, the 
creators of Gemstone III, and i anie 


[УГ 
BE | 


т е Warner Element onl © Pula Ah Sh Fn: ge 
ИГУ bo dy Caan, vitality a SONOS ine. туге а га tah err a и У ЕУ Ле ДГ MAN Жет A 
For more МЕРА visit our website: http://pathfinder.com/twep/games/modop 


! http://www.webfoot.com 
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Coming soon to a city near you. 


dor An geles 


July 10 or 11, 1995 


Alan la ж 


July 24 ог 25, 1995 


WebFest: New York 


£ August 8 or 9, 1995 
The place to see, be seen and build your own home page. 


(hica о 


Аиди$ї 15 ог 16, 1995 


hese days, anybody who’s somebody has а Web site. So what are you waiting Ток, an 
invitation? You've got it. Washington, D.C 
You are cordially invited to WebFest} a half-day seminar designed to put you on the Net with Чиенин 
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NaviPress, the easiest do-it-yourself Web publishing software. For just $99, you'll get hands-on train- Den ae 
ing to create your own Web pages, plus advice on how to make your page a popular hangout. September 6 or 7, 1995 
You'll also get $99 worth of NaviPress software and a 30-day posting on the Net by NaviService: AV. E 
i М N an „jose 

In short, you'll walk away happy with your own home page published on the WWW. If not, we'll September 11 Ur 12, 1995 
refund your money in full — no questions asked. 9 
Come to WebFest and publish your home раде. So when the conversation turns to the Net, you'll September allaa 1995 [ж 
have something тоге interesting to contribute. bes 

; NV. i d 
Space is limited, so R.S.V.P. today! pones d: Ka 
To register, call 1-800-956-6623 ext. 18 or check out our Web site Seattle 
at http://www.navisoft.com today. Sign up early and get a t-shirt. November 30 or December 1, 1995 3 


Бао'узи Ка а ц11//: d} 


N | N i Â 
Е No way you сап make it? Download 
av, ау Orde a 30-day free trial from our Web site, 
c CHUCK ЕЕ or order NaviPress for just $99 today. 


NaviPress, NaviServer and NaviService are trademarks and WebFest is a service mark of America Online, Inc. ©1995 America Online, Inc. All rights reserved. 


clues for the clueless http://www.clueless.com read any good anything lately? ht 
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Dirt Alumni Clean Up 


| p Jenkins and his pals have clear-cut career goals. 
i A"We're trying to take over the world,” the 31-year-old 
says casually. So far, so good. 
Some time back - the early '90s to be exact - Jenkins, 
Mark Lewman, and Spike Jonze were the masterminds 


Dirt's Master Cluster: Jenkins, Lewman, and Jonze. 


behind Dirt magazine. Something of a Sassy for boys, Dirt 
was smart, irreverent, and doomed. It published seven 
issues and went on to collaborate with ESPN2, a 24-hour 
sports network geared toward a younger audience, before 
its publisher, Lang Communications, finally pulled the plug 
last year. 

“We struggled with the corporate side constantly," says 
Jenkins. "They never put up the money it needed to grow." 
Today, the trio (which answers to the title Master Cluster) 
has moved from magazine publishing to planetary domina- 
tion, one medium at a time. They're omnipresent - in books, 
films, videos, and sports. After Dirt, explains Jenkins, "The 
three of us got pretty frustrated trying to sell our product to 
other people and having them try to get their fingers in it." 

Jonze is now a director at the video-production company 
Satellite Films, and he has rapidly become the darling of MTV. 
He directed such heavy-rotation faves as Weezer's Buddy 
Holly, Wax's California, and the Beastie Boys's Sabotage. The 
latter, Sabotage, a video with all the polyester and sideburns 
of a vintage Quinn Martin production, received four MTV 
Video Music Awards nominations and helped earn Jonze 
Billboard's 1994 Music Video Director of the Year award. 

Jonze is now set to break out of the three-and-a-half- 
minute genre with his first feature, an adaptation of the 
children's classic Harold and the Purple Crayon. He's also co- 
writing an original script with Jenkins and Lewman. "The 
three of us together balance each other out,” Jonze says. 
"We're always going to do stuff together." 

They dipped their toes first into start-up skateboard com- 
panies Girl Skateboard Company Inc. and Chocolate Skate- 
boards. Jenkins serves as their creative director, in charge of 
"anything visual” – boards, ads, stickers, and logos. "Girl was 
the beginning of realizing that we could do projects on our 
own,” says Jenkins. 


Jenkins is also putting together two new publishing ven- 
tures. Lunchbox Publications, devoted to children’s books, 
is launching three titles this year, including one penned by 
Douglas Coupland. Bend Press, Jenkins's other publishing 
effort, takes its name from the zine Jenkins founded 
nearly a decade ago. The first release is a compilation of 
letters to Jenkins, entitled / Check the Mail Only When Certain 
It Has Arrived. 

Mark Lewman, meanwhile, continues to 
produce his own zine, Chariot of the Ninja, a 


and Japanese rap music.” 

In their efforts to create works of perma- 
nent quality – from films to skateboards - all 
three men are putting in some serious 
odometer punishment. “Girl is in Torrance, | 
live in San Pedro, Spike lives and works in 
Hollywood, and Lew is in LA,” says Jenkins. 
"| spend a lot of time driving." 

As long as they're going where they want 
to go, no one seems to mind. Girl Skate- 
board Company Inc.: +1 (310) 517 0059. 

I Check the Mail: US$10.50 postage paid. Bend Press: PO Box 
886, San Pedro, CA 90733. - Mary Elizabeth Williams 


The WWWorld's Fair 


( 'ole Larson, Ken Locker, and Dave Marvit all used to have 

„careers in well-paying industries (Locker was an executive vice 
president at Carolco Pictures Inc. and RHI Entertainment Inc., 
Larson was a manager at Microsoft, and Marvit taught at the Cali- 
fornia Institute of Technology). But last year, they blew off their 
day jobs and formed a company called Worlds Inc. Now they're 
betting the farm - “I'd say it's pretty much our whole net worth," 
says Locker - on their Internet World's Fair, which they hope will 
become a Web site-wonder. 

How wonderful will it be? Unlike the 2-D environments of Habi- 
tat or the Imagination Net- 
work, the World's Fair will be 
presented as a you-are-there, 
360-degree world that changes 
perspective when you move 
your mouse. The fair's pavilions 
were designed by Landmark 
Entertainment Group, the 
giant developer of theme parks 
and other entertainment 
venues. Landmark's expertise 
came in handy for designing 
and tracking the millions of 
artistic software elements 
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chronicle of “subversive haircuts, bike stunts, 


Your avatar’s gonna like this. 
required to create the virtual World's Fair. 

Millions of artistic software elements? Over a 14.4 modem? 
The idea would have users hightailing it back to America Online. 
No - World's Fair graphics are going to arrive via snail mail, in the 
form of a CD-ROM. The telephone lines will carry data that describe 


Hype-No-Wheel 
This spring, MCI Telecom- 


munications Corporation 
hit the road with its 
18-wheel "Cyber-Rig," a 
US$400,000 rolling demo 
studio. Essentially a 
narrow, 48-foot-long 
windowless office loaded 
with seven 486s and a 
"technotheater" for 
presentations, the rig's 
slated for a 38-state, 50- 
city, 7-month tour. 

What's the rationale 
behind driving the future 
into people's laps? MCI's 
Rick Aspan explains: 
"We're making house calls 
to the ‘cyberphobic.” In a 
bid to talk such arrière- 
garde types down from 
their neuroses, MCI serfs 
will also hand out a 
booklet titled CyberSource 
Cyber-Basics for Business 
People, chock-full of 
terminology appropriated 
from Wired's Jargon Watch, 


as well as (surprise!) hypes 


about how the network 
MCI Business system can 
grease the proverbial inf 


onramp. – Marc Spiegler 
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the user’s location in the 3-D space, and the other users’ positions 
and text communications. 

Locker and company want to create more than just a cool-look- 
ing space, however. “Cyberspace is a parallel universe in which we 
are all directly connected,” explains Locker. “We want to createa 
unique fantasy world within this new universe, where people can 
meet one another, and see and do interesting things together.” To 


ч that end, guests will 
Wired Top 10 be able to chat with 
Web Status of the Top 10 US Companies (Market Value, 1994) other netters, listen 

Company 1994 Market Value WebSite URL to music, attend 
(US$millions)* (http://) poetry readings, 
1. General Electric 92,322 Yes www.ge.com/ shop, and yuck it up 
2. Exxon 82,735 No at live comedy. 
3. AT&T 81,196 Yes www.att.com/ The project staff is 
4. Coca-Cola 71,930 Yes www.cocacola.com/ working to overcome 
5. Wal-Mart Stores 58,892 Yes www.wal-mart.com/ some unusual prob- 
6. Philip Morris 55,699 Yes 204.189.36.1/philmor/ lems. For example, 
^ T 1 pi 10 Б у how do you manage 
У А si МУН communication be- 
9. Proctor & Gamble 45,478 No orden сис Ub 
10. Microsoft 41,340 Yes www.microsoft.com/ 9 
you have thousands 
* Number of common shares outstanding times price per common share. of people online 
* Exxon appears to have no Web presence despite having one of the largest number of registered simultaneously? Or, 
у 
networks on the Internet for a large public company (according to InterNic data). as Executive Produc- 
• Proctor & Gamble also appears to have no Web site, which may explain why its “content is king” Д 
chairman, Ed Artzt, is desperately arguing to preserve broadcast TV as the primary vehicle for er Maclen Marvit, 
advertising, Dave's brother, asks, 
Source: Professors Donna L. Hoffman and Thomas P. Novak, Project 2000 (http://www2000.0gsm ў 
.vanderbilt.edu/), Owen Graduate School of Management, Vanderbilt University. Who has access to 
- Gareth Branwyn whom? What are the 
communication 


levels - whisper, talk, shout, broadcast – and who receives what?” 

The World's Fair opens in the last quarter of 1995. In the mean- 
time, you can check out the Web site at http://www.kaworlds.com. 
Joan Van Tassel 


Getting Real: VR Grows Up 


f there is one '90s geegaw whose supposed wonders have 
been underwhelming and oversold, it must be virtual 
reality. The popular press, Fox's VR.5 series, and the movie 
The Lawnmower Man have all created the impression that 
this technology is here, now, and the greatest thing since, 
well, yesterday's greatest thing. The spellbinding qualities 
the evangelists of VR promised us, however, are as elusive as 
vaporware. Jerky screen motions, sluggish response times, 
and crude cartoonish graphics have buried the medium 
faster than you can say headmounted display. 

“The reason the term virtual reality has worn out its wel- 
come is that so far, there are very few commercially useful 
applications for it,” says Mike Smoot, vice president of sales 
and marketing for Paradigm Simulation Inc. But while the 
buzz has turned to shrugs, snickers, and snipes, firms like 
Smoot's keep trying to put virtual reality on the map. 

Paradigm, founded in 1990, is a Dallas-based firm that 
develops digital-simulation programs for training pilots and 
for building virtual prototypes. The company's top people 
seem well poised for this task. All have high-tech back- 
grounds with such companies as Xerox, Silicon Graphics Inc., 
and Merit Technology. Paradigm's bid for a share of the VR 
market is a remarkable piece of software called Vega. It does 
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most of the things you've been hearing about all along. Walk 
or fly through a house that hasn't been built yet; navigate a 
virtual oil tanker; fly an F-18 fighter without ever leaving the 
ground. Are you yawning yet? Don't. This time it's different, 
for two reasons. Number One: The images you see when 
you use Vega on a Silicon Graphics workstation (the only 
platform the program runs on) are not built from the crude 
polygons of yesteryear. Instead, advanced texture mapping 
techniques help Vega approach the realism of video. If your 
workstation is powerful enough, you'll see smokestacks 
puffing, waves pitching and rolling, and trees swaying in the 
wind - in so much detail you may have to pinch yourself to 
believe it. 

Number Two: Users can customize the product “without 
ever having to look under the hood," Smoot enthuses. Vega 
simply presents nonprogrammers with a Windows-like user 
interface full of rows of screen buttons, slider bars, and pop- 
up menus. Want to change those sunny skies to near-zero 
visibility while flying your Hornet? Adjust the vantage point 
in your virtual car from the eye level of Michael Jordan to 
that of Dustin Hoffman? No need to write a few thousand 
lines of code. A couple of mouse clicks is all it takes. 

Don't try this at home - yet. The most affordable Silicon 
Graphics computer, the Indy, costs about US$5,495. Factor in 
the price of the Vega software ($3,500 and up), and some 
quality VR goggles at $8,000 (to achieve more realism than a 


Paradigm takes the snooze factor out of virtual reality. 


mere monitor can give you), and even the most generous 
parents might opt to buy Junior a nice crayon set for Christ- 
mas. It gets worse: high-end systems can run as much as a 
quarter of a million dollars. 

Virtual reality guru Jaron Lanier believes Paradigm is "defi- 
nitely a company worth supporting," although he points out 
that other firms, such as Division Inc., Superscape Inc., and 
Criterion Software Ltd., are pushing the VR envelope in 
much the same fashion. According to Lanier, a Silicon Graph- 
ics Indy is hardly fast enough to enjoy the benefits of Vega's 
high-end qualities. So, it would seem that, with apologies to 
McLuhan, "the medium is the moolah." Immersive worlds 
require lots of it. 

Smoot, however, expects that will change dramatically in 
the near future. He even sees desktop VR as right around the 
corner. "With PowerPC or Pentium computers, soon all you'll 
need to do is install a special add-in card," Smoot predicts. 
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She’s a he. 


LIFE iS HARSH. 
Your tequila shouldn't be. 


“CONMEMORATIVO.” 


THE SMOOTHER, OAK-AGED TEQUILA. 
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Tech Corps 

This summer, hundreds of 
computer professionals in 
Massachusetts have gone 
back to school as part of 
Mass. Tech. Corps, a 
statewide project spon- 


sored by Computerworld 


newspaper, the Massachu- 


setts Software Council, 
and accounting firm 
Deloitte & Touche. Voſun- 
teers will help schools 
decide what equipment 
to purchase, train staff, 
and help out both 


teachers and students. 


Radio rebel Dunifer: Making waves. 


More than 300 profes- 


sionals signed up for the 
1995 pilot program, 
currently taking place in 
10 school districts across 
the state. E-mail: 
masstech@cw.com. 


- Simson L. Garfinkel 


“Probably by the end of this year, your desktop machine will 
deliver high-performance graphics with realistic photo- 
texturing capabilities for under a thousand dollars.” 

Paradigm will likely go after a piece of that pie, but 
Smoot is betting on the cartridge games market, too: the 
company signed an agreement with Nintendo of America 
Inc. to develop a game for Nintendo's new 64-bit home 
videogame system, available in stores in early 1996. “It's 
like pouring a cup of water in a fresh-dried diaper,” says 
Smoot of the future of VR technology. “It spreads out so 
fast in so many directions, for us to try to say exactly where 
it's going is a dangerous thing. If you pick the wrong path, 
the parade goes down another road, and you're left high 
and dry.” 

So far, so good: Paradigm projects sales of $7 million this 
year — up from $3.5 million in 1994. – Rogier van Ваке! 


Radio Is My Bomb 


M e had a report you were the Unabomber,” FBI Special Agent 
Alston apologetically explained to Stephen Dunifer during 
a recent official visit. Dunifer isn't, but from the FBI’s standpoint 
the suspicion probably made sense. 
` Dunifer,a 43-year-old Berkeleyite – 
who doesn't mind the label “anarcho- 
syndicalist" – has been a thorn in the 
. Establishment's side since the '605. 
As a preteen in Kentucky, Dunifer 
` was interested in electronics. By age 
17, he had earned his first-class 
radiotelephone license, knowledge 
that eventually helped Dunifer build a 
series of sophisticated, portable low- 
| power radio transmitters. He started 
out broadcasting at rallies and demon- 
strations. Two years ago, Dunifer 
founded Free Radio Berkeley. 

Free Radio Berkeley serves Berkeley 
and surrounding Northern California 
| communities with its unlicensed 30 to 
| 40-watt transmitter. For most of its 
life, it has operated under the cloud of 
` threatened FCC sanctions. The FCC's 
|| objections are not technological - the 
Berkeley outfit scrupulously avoids 
interfering with the signals of other 
radio stations. The FCC's concerns are 
Strictly legal. There are no provisions 

for licensing low-power stations, but 

unlicensed stations are prohibited. 
Though the FCC usually wins its pirate-radio cases, a federal judge 
recently refused to grant the FCC a preliminary injunction that 
would have taken Free off the air. She was concerned about First 
Amendment issues raised by the case. 

So for now, the station remains on the air through donations, 
the sale of micropower transmitters, and the help of an ever- 
changing staff of volunteer DJs. Because there is по “manage- 
ment,” programming is solely determined by the volunteers. This 
anarchic setup guarantees controversy. In addition to solid com- 
munity information, listeners can also hear “dirty” words, inflam- 
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matory rhetoric, strong sexual content, and wacko conspiracy 
theories. Complainers are told if they don't like what's on Free 


Radio Berkeley, they can start their own station. This isn't a snotty 


kiss-off. Dunifer's concept of community radio is that everyone 
should be free to have a voice. To that end, the station sells do-it- 
yourself transmitter kits. Hundreds of individuals and groups 
across America and around the world are getting on the air with 
Free Radio Berkeley transmitters. 

What does longtime left-activist Dunifer think about various 
hate groups buying transmitters? "That's OK with me. It's a free 
speech issue. The only cure for free speech is more free speech." 

And what would Stephen Dunifer personally like to see in his 


lifetime? For now, he would be happy if the FCC freely licensed low- 
power community-voice radio stations using a simple one- or two- 
page form and charging a modest filing fee. Ultimately, he wants 


to see "the complete dismantling and overthrow of the world 
corporate state." Well, at least he doesn't think small. For more 


information about Free Radio Berkeley and its microbroadcasting 


kits: +1 (510) 464 3041, e-mail frbspd@crl.com, ftp to ftp.netcom 
.com/pub/pe/peyote/frb/frb.html. – Sandy Sandfort 


Country Road Warrior 


MN illiam “Billy” Ray has a question for all those hotshot 
telecommunications CEOs like John "Mad Max" Mal- 
one and "Conan" Raymond Smith: 

^What are you waiting for?" 

From his tiny base of operations in southern Kentucky, 
Billy Ray has accomplished a feat none of the telco or cable 
giants has yet been able to match - he's successfully wired 
an entire town into а high-bandwidth, 2 Mbits-per-second 
data infrastructure. Moreover, he did it years ago - long 
before the big boys set out to find a pot of gold buried in 
the digital hills - using off-the-shelf technology. 

As superintendent of the Glasgow Electric Plant Board, 
Ray manages a municipally owned utility that distributes 


electric power to the 14,000 residents of Glasgow, Kentucky, 


a little town about 100 miles 
south of Louisville. 

Back in the late '80s, Ray 
realized that the Plant Board 
could save the people of 
Glasgow a few hundred thou- 
sand dollars a year by using 
coaxial cable to connect 
every electric meter in town 
to a two-way digital commu- 
nications network. At first, 
Ray reasoned that the net- 
work would enable the utility 
to cut Glasgow's wholesale 
power bill by reducing elec- 
tricity consumption during 
peak load periods. Later he 
learned that the same net- 
work could also be used to 
deliver high-bandwidth data 
services. So that's exactly what he decided to do. 

Today, anyone in Glasgow can jack into a citywide local 
area network for only $US19.95 a month. АП the local 
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Need watts or bits? Ask Billy Ray. 
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more versatile than any computer monitor 


Timm is not just any computer monitor, because it’s the world’s finest 20” television, too. Which means you can hook Timm 


to almost any computer to play games, run CD-ROMs, or navigate the Internet, and then simply click the remote to watch 
TV or see videos—on the very same screen. 


sharper than any television 


There was no technology spared in creating Timm’s astounding picture quality. The high-resolution, fine-pitch, FST 
Black™ screen and Invar Shadow Mask produce a dynamic picture with lifelike color purity and brilliant detail. 
On Timm, CD-ROMs have more clarity, games are more realistic, and television images are finer than ever before. 


| better sound than either 


Complimenting Timm's unsurpassed visual attributes is an audio system of equal distinction. 
Timm eliminates the need for external speakers with an incredible 10-watt sound system that 
reproduces the full range of CD quality sound. And its Sub Bass System delivers rich bass tones, In Touch with Tomorrow 


further enhancing the extraordinary multimedia experience available only with Timm. TOSHIBA 
See TIMM on Prodigy or on the Internet at www.hotwired.com/timm 


f : : Р 1 R Toshiba America Consumer Products, Inc., 
TIMM is a trademark of Toshiba America Consumer Products, Inc. FST Black is a trademark of Toshiba Corporation. 82 Totowa Road, Wayne, NJ 07470 
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Or a Globalyst PC SC? 


S ul 


There are no walls, because your AT&T 


Globalyst TPC lets you conference call, check 


messages and update that document-all 


Communications-is all about.) 


Г E 


Bringing computing 


АТ&Т Globalyst TPC features at no extra cost: 
Q Personal Communications Center: voice mail 
and fax in one location, remote Fax Scheduler, 
plus Caller ID stamping that lets you prioritize 
messages and faxes. 

О AT&T Message Flash for alphanumeric paging 
direct from your keyboard. 


О Full Duplex Speakerphone: AT&T Bell Labs 
patented technology for 


brilliantly clear conversations tel 
that overlap naturally. ' inside 
О Call 1 800 447-1124, ext. 1118 я 

for more info, or e-mail us on Pentium 


the Internet: pcc.info@daytonoh.attgis.com 


75, 90 or 120MHz Intel Pentium" Processor e SMB-192MB Memory * 540MB-1.6GB Hard Disk 
192/144 Kbps Data/Fax Modem • Quad-Speed CD-ROM • AT&T 32-bit DSP 


and communications together to help you 


get, move and use information. 
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schools аге wired in, а few realtors in town аге pleased with 
the online property database they've set ир, and about 75 
residential customers regularly cruise the network from 
home. But bigger and better things are on the way – MCI is 
considering plans to bring a full Internet gateway right to 


Glasgow's digital doorstep. 


An engaging 40-year-old with a gentle Southern drawl, 


Jargon Watch 


Career-Limiting Move (CLM) 

Used among microserfs to describe an ill-advised activity. 
Trashing your boss while he or she is within earshot is a 
serious CLM. 

Elvis Year 

The peak year of something's popularity. “Barney the 
dinosaur's Elvis year was 1993." 

Emotags 

Mock HTML tags (<smile>, «smirk») used in WWW-related 
e-mail and newsgroups in place of ASCII emoticons. 
"«flame»Someone tell that jerk to shut up, I’m sick of his 
vapid whining!</flame>.” 

Generica 

Those features of the American landscape (strip malls, motel 
chains, prefab housing) that are exactly the same no matter 
what part of the country you're in. “We were so lost in generi- 
ca, | actually forgot what city we were in.” 

The Golden Rolodex 

The small handful of experts who are always quoted in news 
stories and asked to be guests on discussion shows. Example: 
Henry Kissinger appears to be in The Golden Rolodex under 
foreign policy. 

High Dome 

Synonym for “egghead.” A scientist. 

Midair Passenger Exchange 

Grim air-traffic-controller speak for a head-on collision. Midair 
passenger exchanges are quickly followed by “aluminum rain.” 
Pulling Glass 

Laying down fiber-optic cable. 


— Gareth Branwyn (jargon@wired.com) 


Tip o' the stovepipe to: Mark C., Steven Cherry, Jeffrey P. 
McManus, Steve Rhodes, Bruce Sterling, Amicus. 


Billy Ray is leading Glasgow into 
the future like a digital Pied 
Piper. Thus far, it's been a slow 
process. Few people in Glasgow 
have ever owned a computer, 
and fewer still have ever used 
one to explore cyberspace. 
"One of the biggest problems 
l've had while shepherding our 
project has been my impa- 
tience," Ray admits. 

But he's keeping the faith. Ray 
doesn't want Glasgow's online 
network to be used merely as a 
supercharged entertainment 
system. Instead, he sees it asa 
powerful engine for local eco- 
nomic growth. “1 have this long- 
ing to empower the regular 
guy," Ray says. "I want to elimi- 
nate the chasm between the 
élite and the regular people. 

“I'm waiting for the day some- 
one in town says, 'Hey, | want to 
create Joe Smith Inc., and I'm 
gonna be in the grocery busi- 
ness. | can use the network to 
compete with the Winn-Dixie 
supermarket, because they're 
lugging around that $14 million 
investment in each store and 
I've got $1,400 and a garage.’ 

"Then, we'll be talking about 
a completely different ball- 
game!" Ray laughs. It may well 


happen someday. After all, Glasgow has all the digital infra- 
structure a company needs to set up shop along the new 


media frontier. 


In the meantime, Billy Ray is happy to play host to a 
steady stream of out-of-town admirers. "When you look at 
our resources and our knowledge base, it's ridiculous to 
imagine that we could've done all this," Ray says with a 
smile. "Yet it's flattering when you consider that people from 
hundreds of other cities have come here to see what we've 
built. Why do they keep coming? Apparently because 
nobody else is actually doing anything." - Todd Lappin 


Post-Human Gladia 


ere's the scenario: With its plethora of ways to kill, human- 

kind wipes itself off the face of the earth. Left behind are 
the robots, blindly following our instructions to carry on this war 
forever. With no understanding of why they're fighting, or of the 
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futility of their actions, these bots embody the ghosts of human 
hatred - hatred that never made much sense in the first place. 

A metallic taste of the future will curl your tongue when the 
Second Annual Robot Wars (August 19-20) comes to San Francisco's 
Fort Mason Center. At the first annual Robot Wars last year, a 
vision of the future gripped us with death struggles between 
wood-and-wire, metal-and-motor machines. 

The designs at the first Robot Wars ranged from flip to fatal. 

An innocent-looking ventriloquist's dummy on a tricycle dangled a 
trap on a long string. Another robot had a standard lawnmower 
blade, but it was mounted on top instead of on the bottom - not 
something you'd want to cuddle up to on a dark night. 

Arattling one-banger engine powered a huge, abrasive, cut-off 
wheel on a monster with black spheres for wheels. In an arena 
already littered with the nuts and bolts of previous contestants, it 
took on a turtlelike opponent, whose one flipper was already hors 
de combat, heavily battened with thick wood. A wise choice for the 
turtle, as it turned out, since the abrasive wheel made light work 
of metal but bogged down in the turtle's wood, leaving a blue haze 
and the fine smell of fried pine. When the two machines collided, 
the crowd (wearing safety goggles and ready to run should one of 
the beasts break free) ooohed! as a fountain of sparks spewed 
upward from the friction of ultrahard carbide grit against cold 
steel. The unexpected conclusion had the turtle behind the mon- 


Robot Wars 11: My android can beat up your android! 


ster, driving the abrasive wheel into the concrete, leaving a per- 
manent gully and the evil one pinned, defeated, in the corner. 

This year's contest promises more great robots and several new 
events. Robot Wars creator Marc Thorpe, who has a film back- 
ground himself, notes that teams and individuals from movie 
studios, universities, computer-game companies, the aerospace 
industry, and Silicon Valley are entering. Hey, the people-watching 
alone is first-rate. 

Individuals and sponsoring companies will pit their custom- 
built robots against each other in two events with four weight 
classes in each event. Weight classes run from under 20 pounds in 
the Super LightWeight class to 160 pounds (200 pounds for legged 
entries) in the HeavyWeight class. Also, a special class of auto- 
nomous robots will be featured. Another new spectacle is a gantlet 
to be run by small, noncombative robots (zig where you should 
zag and be crushed to a pancake). For more info (on attending, 
competing, videotapes of the competition, or the inevitable 
T-shirts), contact: robotwars@aol.com or http://www.robotwars 
.com/rwi/. – Jef Raskin 
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search & replace, сорућ па, linked text 
blocks, even multi-page support! 


Feel the precision of"snap-to" grids, 
guides, and points—plus magnification 
of up to 25,600% on a massive 

22' x 22' pasteboard! 


\ 
New FreeHand 5 


Feel the speed of working in the fastest 
WYSIWYG preview mode—faster than 
Illustrator and all the others! 


x 
Mac OS © 
So call for the FREE CD. Or 


upgrade for only $149. And feel the 
power of FreeHand 5 for yourself. 


FREEHAND 


DIREICTOR 


bb We N 
| Lens, 3-D Rotation, Multi-color 


M. j gradients, Calligraphy Pen, 
even Drag & Drop color! 
The editors of MacUser felt it. And г, On our free 


now you can feel it too. The ultimate Showcase CD, youll бее 
power and unlimited freedom in what the power of FreeHand 


AUTHO|RWARE 


MACRO|IMODEL 


design and illustration, in new can do for artists, designers, 
Power Macintosh native FreeHand 5. illustrators, desktop publishers and FREE SHOWCASE CD-ROM* 
SOUNDIEDIT 16 


All for only $149. We'll prove it. multimedia mavens just like you. 1-800-326-21 28' 


ASK FOR OPERATOR #750 


Or Catch Us On The Net: PPE eaa ra A 
http://www.macromedia.com 


Only ® 
Quark XPress Offer! DIA 


**Move to the power of FreeHand 5.0 for the Mac for $149. 
Available to current FreeHand users and users of Quark XPress, 
Canvas, MacDraw, Adobe Illustrator and PageMaker. Offer expires September 30,1995. 


Night Bright Webbed Wonders 


Remote Face Mail 


Portable Prometheus 


Beats a Coupla Plungers 


Whether you want to 
scale buildings or big 
rocks, these advanced 
climbing shoes from La 
Sportiva will help you 
stick like glue. Made of 
leather and soft adhe- 
sive rubber, with a stiff 
reinforced sole, the La 
Sportiva Syncro climb- 
ing shoes will give you 
that gravity-defying Spi- 
derman feeling. Latch 
onto small nubs or 
creases, and you'll feel 
the shoes do their thing. 
Now all you need isa 


pair of gloves that squirt — 


spider-web juice. La 
Sportiva Syncro climb- 
ing shoes: US$146.50. 
La Sportiva USA: 

*1 (303) 443 8710. 


Walkmasochist 


I bring tunes with me 
wherever I go, but my 
portable stereos can't 
keep up. I’ve dropped 
them, crushed them, 
and dunked them in 
water - and the wimpy 


little units alwaysconk . 


out before! do. From 
now on, I’m taking 
Panasonic's Shock Wave 
personal stereo with 
me. Its rugged, water- 
resistant design uses a 
locking mechanism to 
keep out dust, dirt, 

and water, while the 
rubberized body wrap 
absorbs shock. Under- 
neath the armor isa 
high-quality sound sys- 
tem with an FM radio, 
and a proprietary bass 
system to boost low 
frequencies. Shock Wave 
RQ-SW20: US$119.95. 
Panasonic: *1 (201) 

348 9090. 
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Project Your Image 


The new ShowStation 
from Polycom looks like 
an overhead projector. 
It is, but it's also an ad- 
vanced document con- 
ferencing system that 
can turn your next meet- 
ing into a cross-conti- 
nental show-and-tell. 
The ShowStation is a 
scanner that projects an 
image onto the wall of 
your conference room 
while it transmits it over 
the phone line to a re- 
mote site. Whatever you 
put on the projector bed 
- photos, transparen- 
cies, documents - will be 
displayed in both loca- 
tions. ShowStation: 
US$10,795. Polycom 
Inc.: (800) 765 9266, 

*1 (408) 526 9000. 


Let Them Drink 
Tomato Juice 


When I spent a month 
recording nature sounds 
in Alaska's Denali 
National Park one sum- 
mer, the mosquitoes 
were so thirsty I wit- 
nessed a swarm of them 
suck a moose dry in an 
hour. Then they came 
after me. If only I'd had 
the Bug Baffler... 
might've saved my hide. 
Made of an ultratough, 
breathable nylon fabric, 
the Bug Baffler hooded 
shirt and pants will pro- 
tect you from the tiny 
vampires, yet keep you 
from feeling like you're 
wrapped in plastic. If 
you wear it in the city 
you'll learn it's a great 
human repellent too! 
Hooded shirt: US$34.50. 
Pants: $24. Bug Baffler: 


_ (800) 662 8411. 
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E» pem "m | pes think <o. These bad gn 
\ | | downright nasty! The dude took two to the chest, split 
| in haf and kept on rockin. MH a ay 1o do? | mean 
~ were talkin Thumbs on fire. My hearts pounding and l'm 
" drippin sweat. But I'm addicted. I'm cleanin’ this board. 
150 level, monster tunes and screamin’ эме. I'm gon МЕЙ, 
baby! See va on the grid“ Wh | 
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You've heard the 
hype. We asked the 
experts. Here's the 
real timetable. 


Robert R. Birge 
Donald W. Brenner 
K. Eric Drexler 

J. Storrs Hall 
Richard E. Smalley 
Bottom Line 


PhD, distinguished 


E and director of the 
Molecular Electronics, 


PhD, associate profes- 
erials science and engi- 
State University 

K. Eric Drexler 

sight Institute; author, 


The Coming Era of 


PhD, computer scien- 
moderator, sci.nan- 
newsgroup 

Richard E. Smalley 
istry and physics, Rice 


tor of Rice's imminent 
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REALITY CHECK 


The Future of Nanotechnology 


Nanotechnology is a "bottom-up" approach to engineer- 
ing in which individual molecules are positioned to build 
tiny machines. (The prefix nano refers to the scale of a 
nanometer, one-billionth of a meter.) You've probably 
already heard the nanotech hype - predictions of mole- 
cular-sized robots programmed to eat up pollution, or 
of tiny machines sailing through our bloodstreams. 


Molecular Assembler Nanocomputer Cell Repair 
2005 2040 2030 
2015 2017 2018 
2000 2100 2010 
2011 2041 2029 


To easily build nano- 
machines, we need a believe computers the 
device that can rotate size of bacteria will 
and precisely position not be developed any 
individual molecules. time soon. Too bad, 
Several of those polled 
cite progress with these nanocomputers _ 
scanning tunneling could process infor- 
microscopes and mation billions of 
atomic force micro- times faster than any 
scopes, both of which machine we have 
are capable of pushing today. In fact, Drexler 
around individual believes that nano- 
atoms or etching sub- computers coul 
micrometer-wide lines. finally provide the 
But engineering a horsepower needed 
device that grips mole- for artificial intelli- j 
cules so they can be gence. He also predicts 
rotated, Birge points that we may be able to 
out, is a far more diffi- build nanocomputers 
cult feat. The forces without nanoscale 
that hold together the assemblers. However, 
atoms composing the Brenner says that at 
gripper have to be the nanoscale, "elec- 
stronger than the trons begin to show | 
atoms or molecules very odd behavior, 
moved. While Drexler governed by quantum 
believes that "a crude mechanics." He be- 
and somewhat useful lieves that nanocom- 
ler" usi puters “will require 
ic force micro- serious rethinking of 
scopes may be just a . traditional computer 
few years away, ET design.“ Вїгде favors 
says “major results = concept of hybrid 
requ anoscale computers that com- 
assemblers” (machines bine semiconductors 
that are themselves with light-sensitive 
molecular-sized). switches made from 
m proteins. | 


* 


Most of our experts _ Building a molecular 
machine that repairs 
damaged cells “is an 
enormously complex 
engineering task,” says 
because, theoretically, Drexler, but one that 
might be possible with 
the help of artificial 
intelligence derived 
from nanotechnology. 
However, Brenner says 
that “repairing a cell as 
one would repair a car 
- using mechanical 
forces – is definitely 
not the way to go.” A 
better approach, he 
believes, would com- 
bine more natural 
chemical methods With 
“a specially designed 
vehicle that would 
selectively deliver a 
chemical reagent to а à 
cell.“ Similarly, the cell- | 
repair machine that 
Smalley envisions is 
not built atom by atom 
but is protein- based 
and likely to be “less 
than 10 percent of 
original, йе novo human 
design.” But Hall points 
out that "gene modifi- 
cation by viruses is 
done now and will stay 
ahead of nano in 
sophistication." 


But the reality is far more prosaic. (See "Nanotech: 
Engines of Hyperbole?" Wired 1.6, page 84.) Only the 
most tentative steps toward useful engineering tools 
have been made, and most studies are limited to com- 
puter simulation. With that in mind, Wired asked sever- 
al nanotech experts to estimate when we will reap the 
rewards of their research. - David Pescovitz 


Commercial Product Nanotech Law 


2002 1998 
2015 2015 
2000 2000 
2004 2009 


Smalley thinks the first 
commercial product 
created with molecular 
nanotechnology is 
likely to be a chemically 
synthesized bio-sensor 
on the tip of a needle. 
The sensor would rec- 
ognize biological 
agents in the blood- 
stream or measure 
blood-sugar levels and 
send the information 
out of the body for 
analysis. Drexler, how- 
ever, predicts that "a 
good candidate for the 
first product to make a ventional weapons." 
big splash in a tradi- Drexler agrees thatt e 
tional high-technology poten ial use of as 
field is molecular- technology for the 
based computer mem- creation of powerful 
ory.” Such a system weapons systems 
could offer terab sof should be сања 
storage. Hall believes But adds that if "the 
that early nanotech сопсегп is У 
memory devices might i vivid and distracts 
from the positive uses 


use a modified scan- 

j ning tunneling micro- N of the technology,” it 
scope-type probe to could have t e wrong 
read and write on a impact on policy. 
storage medium of a “Rather than predict- 
monolayer of mole- ing what readers of 
cules created by ordi- this article will do,” 
nary chemistry. In fact, Drexler says, “I'd 
a Stanford physicist rather ask them to 
has already used an think long and hard 
atomic force micro- about what policies 
scope to build transis- would be wise and 
tors that are on the worth supporting." 
verge of the nanoscale. 


Several of our experts 
predict that within five 
years, the government 
will step in to create 
laws or regulations 
concerning nanotech- 
nology. The only spe- 
cific law that Brenner 
forsees is "one regulat- 
ing molecular mach- 
ines that attack rather 
than repair human 
cells, although these 
may already be cov- 
ered by existing laws 
pertaining to chemical, 
biological, and con- 
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T your own road. 


The Saab 900 Convertible. Turbocharged or V6 engines available. Fold-down rear seat. Power everything. The four-season, 


four-passenger convertible rated #1 by Car and Driver ahead of BMW and Audi Convertibles. Call 1-800-582-SAAB. SAAB 
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(IN CONSTANT 055 MILLIONS) 


FCC SPENDING 


FCC Spending 


Despite the talk about telecommunications deregulation, 
FCC spending has been steadily increasing since 1989. 
Critics point to the Cable Act of 1992 as an example of new 
and unnecessary regulations that have expanded the FCC's 
power - and their budget. Watch for GOP-backed cuts. 


Edited by Steve G. Steinberg 


CD-ROM Economics 

Last Christmas, the average CD-ROM retailed for 05539 – 
rock bottom for a product that sells in low volumes and 
demands Hollywood-style production. That makes it diffi- 
cult for small CD-ROM publishers to survive. Especially 
when they must share their profits with a distributor. 
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i SGML uses tags 


to delineate 
ane sections of 
a document. 
The visual 
appearance of 
hese Sechions 


section? GEEK PAGE </section? 


wm» Toward a Universal Library... 


«дома» SGML and the future of electronic documents. (v 


<body? N icholas Negroponte, 


c application 
dependent: 


Wired's back-page sage, 
suggests that the govern- 
ment requires that “each 


item submitted to the Library 


сључм By David Silverman </ey\ine> 


of Congress be accompanied 
by its digital source” (Wired 
3.05, page 224). It’s a nice 
idea, but with current tech- 
nology, the result wolld be 
disastrous. Some books 
would be formatted in ASCII, 
some in Microsoft Word, 
others in obsolete formats 
long-forgotten. It would be 
a library of Babel: brimming 
with information, most of it 
unintelligible. 

A universal language is 
needed that can describe 
any document to every com- 
puter. Right now, the leading 
candidate for such a beast 
is SGML (Standard General- 
ized Markup Language). 
Although SGML has been an 
international standard since 
1986, only recently has it 
started to gain widespread 
acceptance. And SGML now 
faces growing competition 
from newer, privately backed 
solutions like Adobe's Acro- 
bat. What makes the race 
for a universal language so 
important is that SGML and 
its competitors embody fun- 
damentally opposed philos- 
ophies. Which system wins 
in the marketplace will pro- 
foundly affect the shape and 
usefulness of future digital 
libraries. 

There are two ways of 
looking at documents. If 
you're a graphic designer 
you probably look at them in 
terms of appearance. Acro- 
bat, for example, describes 
how a document looks – 
right down to the shape of 
each letter - so the docu- 


ment can be visually recreat- 
ed on any computer. Most 
librarians and information 
scientists, however, look at 
documents in terms of struc- 
ture and content - this is the 
path SGML takes. Rather 
than describing headlines or 
footnotes by point size and 
typeface, SGML simply 
marks the text as a headline 
or footnote. Exactly how 
these elements are displayed 
is left to the application. 

The SGML approach might 
seem awfully abstract, but it 
offers a slew of concrete 
advantages. For one thing, 
because a document's 
appearance isn't defined by 
the document itself, itis easy 
to reformat. A headline 
might be printed in bold for 
one person, purple for 
another. A footnote might be 
displayed in a small font 
when printed but displayed 
as a hypertext link when 
read electronically. And per- 
haps most importantly, 
describing documents in 
terms of structure allows for 
more powerful text searches. 
You could search only a doc- 
ument's headlines for a spe- 
cific word, for example. 

On the other hand, SGML 
doesn't make much sense for 
translating documents such 
as Wired, where the appear- 
ance of the text is a large 
part of the document's val- 
ue. That's why the ideal uni- 
versal language needs to be 
a hybrid of both schemes. 
However, convincing librari- 
ans of the value of appear- 
ance, or graphic designers of 
the value of structure, is like 
convincing the Pope to con- 
vert religions. 

But first, let's take a look at 
how classic SGML works. The 
basic idea is to mark every 
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document with tags that 
delimit the document's dif- 
ferent elements. So a head- 
line might be represented as 
“<headline>Sabotage!</hea 
dline>.” What makes SGML 
so powerful is that whoever 
designs the format can 
define new tags at will. This 
is done by creating a DTD 
(document type definition) 
that lists the tags a docu- 
ment can contain, as well as 
where they can occur. 

For example, | could create 
a DTD strictly for interoffice 
memos. The DTD may define 
a memo as consisting of a 
‘To’ and a ‘From’ field, fol- 
lowed by the memo's body. 
An actual document, known 
as an instance of the DTD, 
would use the defined tags 
and look something like this: 

«memo id-'still hungry'» 

«to» You«c/to» 

«from» Me«/from» 

«body» My cat wants more 
sardines.</body> 

</memo> 

Now, you may think this 
sounds like HTML, the lingua 
franca of the World Wide 
Web. You're half right. On 
first approximation, HTML 
can be thought of as one 
particular SGML DTD that 
defines a handful of tags for 
formatting text and linking 
documents. But it’s the dif- 
ferences between the two 
languages that make SGML 
advocates treat HTML like a 
bastard child – related but 
better left unmentioned. 
Paradoxically, it’s also these 
differences that have made 
HTML so successful. 

The key philosophical dis- 
parity is that HTML supports 
few tags that specify appear- 
ance. Netscape’s HTML tag 
for blinking text is a blinding 
example. Through this mech- 


anism, authors maintain 
some control over a docu- 
ment's look and feel. But 
why is the text blinking? Is 
it a warning? Or is it just 
happy to see me? HTML is 
not quite the ideal hybrid of 
SGML and Acrobat. 

A better solution would be 
to create a tag that both 
explains the text's meaning 
and suggests how it should 
be displayed. If the text was 
a warning, you might use the 
tag: «warning type=‘warn- 
ing’ display-'blink'». Hope- 
fully, the next version of 
HTML will take this route. 

And this same approach 
of combining the best of 
SGML with the tools graphic 
designers need, will be used 
as we move into multimedia. 
A multimedia extension to 
SGML, known as HyTime, has 
already been accepted by 
the International Organiza- 
tion for Standards; it offers a 
sophisticated, elegant way 
to deal with documents that 
combine video and audio. 
HyTime also allows for more 
interesting links between 
documents than the basic 
point-and-go links currently 
on the Web. 

If we follow the lesson of 
HTML, tempering HyTime’s 
scientific idealism with a 
sense of market realism, we 
should end up with a univer- 
sal language for multimedia 
documents, available to 
both graphic designers and 
librarians. The result will be 
the richly woven, accessible 
digital libraries that Negro- 
ponte envisions. m m m </body) 


< bio > David Silverman is chief 
scientist for the Innodata 
Corporation in New York and 
vice president of the Interna- 


tional SGML User's Group. </ie> 
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By Antho 


FOLLOW THE MONEY 


ntuit's darkest hour arrived 
May 20 when Bill Gates called 
off Microsoft's US$2 billion pur- 

chase of Intuit, courtesy of the 
antitrust division of the US Jus- 
tice Department. The following 
А Monday, 

ny B. Perkins ts 
stock dropped to $62 per share, 
down a whopping $15 from the 


Be Intuit-ive, Sell General Magic 


ger. AT&T might even feel re- 
lieved enough to consider cut- 
ting Intuit a big check. 

As a side note, Intuit CEO Bill 
Campbell has probably suffered 
most from the blown deal. He 
joined Intuit late in the game 
and probably had the most ex- 
pensive stock options of any- 
one. True, Intuit founder and 
chair Scott Cook is down about 


Company 


preceding week. 
Despite its recent misfor- 
tunes, Intuit is still a great buy. 


The company offers an array of 


Primary Business Symbol 


Shares 


$180 million, but it looks like 
he has at least another $250 


million to play with. 


The Wired Interactive Technology Fund (TWITS) 
Price June 1 ASinceMay1 Action 


Broderbund Software CD-ROM sw BROD 1,100 43% - 6% hold 

The 300 Company Games hw/sw THDO 3,000 11% - 1'% сомег 

Silicon Graphics Inc. Multimedia hw SGI 2,700 39% +1% hold 

Wavefront Technologies Inc. Multimedia sw WAVE 5,200 19 +1% hold 

Mobile Telecommunications Mobile computing MTEL 3,300 22% -1% hold 
Technologies Corp. 

Motorola Inc. Communications h МОТ 1.600 61% +4% hold 

Cisco Systems Inc. Connectivity CSCO 2,500 44 “he +5% hold 

Microsoft Corporation Software MSFT 500 84% +2 hold short 

Apple Computer Inc. Hw/sw AAPL 6,000 42 V +3 е hold 

Oracle Systems Corporation Database sw ORCL 6,000 35% +5 76 hold 

Netcom Online Communi- ^ Internet provider NETC 30,000 22% - 1% cover 15,000 
cations Service Inc. 

ADC Telecommunications Digital access network ADCT 4,000 30% - 2% hold 

Global Village Communications GVIL 3,800 13% — 7 hold 
Communications Inc. hw/sw 

Intuit Inc. Financial sw INTU 1,200 63% buy 


General Magic Inc. 
Portfolio Value 


Legend: This fund started with US$1 million on December 1, 1 


reflected monthly, and 


Information provided 
here is based on à 
combination of pub- 
lic data, professional 
insights, and street 
gossip overheard 
while: attending 
Prince Albert's World 
Music Awards dinner 
in Monaco; eating 
oatmeal and straw- 
berries at || Fornaio; 
and wandering the 
halls at the E3 trade 
show. The TWITS 
fund is a model estab- 
lished by Wired, not 
an official traded 
portfolio, Wired read- 
ers who use this in- 
formation for invest- 
ment decisions do so 
at their own risk. 


PDA sw 
$1,317,962.50 


GMGC 


profits reinvested in the fund or in new 


products and services that have 
high brand value and provide 
recurring revenue streams. It is 
run by an experienced manage- 
ment team that really under- 
stands its customers. And think 
about it: Intuit is still a very at- 
tractive buy for any other com- 
pany with $2 billion to spend. 

| predict Intuit will be bought 
by a big financial institution 
like BankAmerica, or even by 

a smaller player like Charles 
Schwab & Co. Inc. Both compa- 
nies would be perfect comple- 
ments to Intuit's financial soft- 
ware. Another possible acquirer 
is AT&T, which was shivering in 
its loafers at the consequences 
of a Microsoft/Intuit power mer- 
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4,500 
(+31.80% overall) 


11 
+ 9.67% 


Ме are trading оп a monthly basis, 50 profits and losses will be 


Black Magic 

That's the upside for the month 
– now for the downside. At the 
time of this writing, Sunnyvale- 
based General Magic, whose 
MagicCap operating system is 
used in both Sony and Motoro- 
la's PDAs, has seen its stock drop 
to $11 per share after hitting a 
$32 high on February 10 - its 
first day of public trading. As far 
as | can tell, the company went 
public because three of its pri- 
mary partners - Motorola, AT&T, 
and Apple - lost their appetites 
for pumping more cash into 

a dreamy project - one that 
Magic CEO and chair Marc Porat 
admits won't see profits until the 
end of the decade. One reason 


for this corporate queasiness, | 
suspect, is grounded in the fact 
that the individuals who were 
General Magic's primary advo- 
cates have moved on. George 
Fisher from Motorola left to take 
over as CEO at Eastman Kodak; 
Bob Kavner of AT&T headed 
west and landed at Creative 
Artists Agency; and John Sculley 
from Apple passed Kavner in 
flight, to set up his own invest- 
ment agency in New York City. 

Conventional wisdom says 
the PDA market won't be viable 
until after General Magic burns 
through the $82 million it raised 
in its IPO. Industry insiders are 
predicting that the next Newton 
– due out at the end of this year 
— will sell only 100,000 units, 
and that you won't see PDAs of 
any kind move a million units 
until 1999. The wireless commu- 
nications and semiconductor 
technologies required to make 
PDAs cheap enough, small 
enough, and useful enough are 
simply not in place yet. My 
advice to Porat is to develop a 
plan to cut General Magic's 
overhead by half. The company 
needs to focus 100 percent on 
finishing research and develop- 
ment on those products most 
likely to offer a fast path to 
healthy revenues. Magic should 
also go back to its existing part- 
ners and raise another $40 mil- 
lion or so now - this way, finan- 
cial necessity won't force them 
into questionable deals. Until 
then, I'll be shorting General 
Magic stock. 


Entrée Anyone? 

America Online has been taking 
steps to combat market-posi- 
tion assaults by Goliaths like 
Microsoft. AOL is currently gob- 
bling up private technology 
companies that produce multi- 
media tools and services likely 
to help it stay differentiated. 
AOL's most recent entrée was 
San Mateo-based Medior. 
Apparently, the company has 
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the technology to help AOL 
enhance its online publishing 
tools. Insiders estimate AOL 
paid a total of $31.3 million for 
Medior, which is owned primari- 
ly by its founders and sole VC 
investor Draper Associates 
(415/599 9000). 

In the private company mar- 
ket, the most noteworthy acqui- 
sition was the dramatic $140 
million purchase of Mountain 
View-based Centillion Networks 
by Bay Networks in San Jose. 
Dramatic indeed, since Centil- 
lion - an ATM and token ring- 
switching company backed by 
California VCs Accel Partners 
(415/989 5656), Sequoia Capital 
(415/854 3927), and Institution- 
al Venture Partners (415/854 
0132) - was operating at a mea- 
ger annual revenue of $4 mil- 
lion. | recently ran into Doug 
Leone of Sequoia Capital and 
asked him about the deal. 
Leone explained that it was an 
offer Centillion couldn't refuse, 
even though there was remorse 
attached to the sale. After all, it 
was a rapidly growing company 
with hot switching technology. 
Accel's Jim Breyer and Venture 
Partner's Geoff Yang are also 
reported to be wallowing in 
cash-laden remorse. 

It's said that 3DO's Trip Haw- 
kins is shopping his company 
to various Japanese manufac- 
turers like Panasonic and Sony. 
Just in case the Japanese decide 
to pay way too much for 3DO 
(as they did for California real 
estate in the early '805), l'm 
going to cover my short posi- 
tion in the company. And as 
expected, Netcom's stock 
dropped from 277; to 22%, so 
m covering half of my short to 
purchase Intuitstock. m m m 


Anthony B. Perkins (tony@ 
herring.com) is editor and pub- 
lisher of The Red Herring (http:// 
www.herring.com), a monthly 
investment magazine published 
in San Francisco. 
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8619 Westwood Center Drive 
Vienna, VA 22182-9806 


It Fast & Easy, 


It’s Also FREE! 


Get Your Hands 
On A Free Copy Of 
America Online ‘Today! 


e Cruise The Internet Like A Pro. 
• Discover The Advantages Of Unlimited E-mail. 
• Save Time And Money Composing E-mail Offline. 


We could tell you how quick and easy it is to get 
up and running on America Online®... that it 
offers the best connectivity to Internet services 
like FTP, Gopher, Usenet Newsgroups, etc. We 
could also mention our graphical interface and 
helpful navigational tools... or our unlimited easy- 
to-use e-mail. 


But we won't. Instead, we invite you to try it for 


10 hours — FREE! 


If you don't agree that it's the easiest, most 
enjoyable online service you've ever tried, you can 
wave good-bye to America Online — no questions 
asked. So what are you waiting for? Get your hands 
on America Online today! 


Complete and return the attached card today. 
Or call 1-800-719-7500 and request a free 
America Online Start-Up Kit, free software and 


10 free online hours. 


Га Like To Get My Hands On 
A FREE Copy Of America Online! 


Please rush — at no-risk and no-obligation — free software and trial membership to: 


— 


Here’s what the experts вау... 


“America Online: 
Best Consumer Online Service.” 
Information Industry Association / Online 


Access Magazine Hot Shot Award 
“America Online is а well-designed, 
easy-to-use service...” 

-PC Magazine, Editors’ Choice, February 21, 1995 


“Exchanging e-mail between online 
services and the outside world is key. 
America Online took top honors for 
ease of communication - both within the 
service and to external addresses.” 


NAME -PC Computing Magazine, September 1994 
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ADS Return 'The Card Or Call 

CITY 1-800-719-7500 
And Request 

STATE ZIP 


— 
НОМЕ РНОМЕ 
Select Disk Type and Size: 


Windows*: Û 3.5 
Apple“: (О Macintosh“ 

CDROM: О Macintosh? Windows“ 
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* To use America Online for Windows, you must have а 386 PC or higher, 4MB of RAM, А VGA (256 color support recommended) monitor, а 
mouse, a modem and a working copy of Windows 3.1. Use of America Online requires a major credit card or checking account. Additional time on 
America Online is $2.95 (US dollars) per hour. Users outside the US pay an additional per minute surcharge at all times, including trial time. 
Please use keyword ACCESS for further access information. Additional phone charges may apply. Your free trial must be used within 30 days of ini- 
tial sign-on. Limit one free trial per individual. Must be 18 years or older. America Online is a registered service mark of America Online, Inc. 
Other names are service marks or trademarks of their respective owners. 13302 
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Imagine having the freedom to 
implement your own vision. To act on your 
ideas immediately. That's exactly what you'll find at 
Microsoft. 

We'll give you the chance to do something totally different. To look 
beyond the desktop and reach people in their homes—by developing 
new multimedia titles and exploring new technologies like real-time audio \ 
and video, voice recognition and interactive television. To create the 
systems, authoring tools, applications and content that will shape how people 
use technology in the next century. 

And from there, the possibilities are endless. If you have experience in 
one or more of the following areas, you could work on technology the rest of 
the industry is only talking about. 


• C/C++ programming experience for Microsoft® Windows®, as 
well as familiarity with multimedia, distributed systems, 
Windows NT™, OLE, network management, performance 
optimization and debugging. 

* 3D graphics and video technologies for games, future PC and 
SetTop environments. 

• Experience writing device drivers to interface the video 
subsystems to existing video and multimedia APIs, as well as 
knowledge of OLE and COM. 


If you dream about working on cutting-edge technology, we'd like to talk 
with you about our Seattle area opportunities. Mail your resume to: 
MICROSOFT CORPORATION, Attn: Recruiting, 

Dept. Ad7g7-0895, One Microsoft Way, STE 303, 
Redmond,WA 98052-8303. Or email in ASCII text format to: 
y-wait@microsoft.com (Indicate Dept. Ad7g7-0895 

in the subject header). No phone calls please. We are an equal 
opportunity employer and support workforce diversity. 


Microsoft 


Career opportunities also available for Recruiters. Reference Dept. RECRUITER. 
Microsoft and Windows are registered trademarks and Windows NT is a trademark of Microsoft Corporation. 
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DEDUCTIBLE JUNKETS 


Headed to 


Washington, DC. It's a city of 
"southern efficiency and north- 
ern charm," quipped Jack 
Kennedy - and national politics, 
as Networked Economy Confer- 
ence attendees will discover. 
Pundits, policy wonks, and 
politicians abound in this cit 
founded on the spirit of 76. But 
beyond the hallowegd Ground of 
the Hill thrives thé spirit of '95. 
From the stéps of the US 
Capitol, logk westward across 
the Natjónal Mall for an autumn 
view gf the memorials and the 
Smjthsonian museums. OK, 
nów for a tour of Washington — 
ot as it is, but as it might have 
been – at the National Build- 
ing Museum. The permafent 
“Washington: Symbol апа City" 
exhibit relives the history of 
how DC was built —/and wasn't. 
Browse the losing designs for 
the Washington Monument. 
Another monument - this 
one to the printed word - the 
Library of Congress is an im- 


12:413 17 


pressive structure, housing 
more than 108 million items on 
532 miles of shelves. One of 
three existing perfect copies 
ммм, 


} 
} 


on vellum of the Guten- 
berg Bible is on permanent 
display in the Madison Gallery. 
Then book it over to the 
lively Jaleo, meaning “commo- 
tion” in Spanish. Is it the san- 
gria, the sherry, or just the 
sizzling atmosphere that draws 
the crowds to this tapas joint? 
Next, knock about Adams- 
Morgan in the NW quadrant. 


WIRED AUGUST 1995 


DC? 
Chief Ike's Mambo Room, 
once a lair of Democrats, is 
now all the rage with Republi- 
cans, too. Quirky wall mura 
depict President ftsenhower 
wearing an Indian headdress 

d Sigmund Freud saying, 
“Sometimes a cigar is just a 
cigar.” Speaking of which, 
don't miss the spicy Cigars de 
Picadillo at Cities nearby. This 
trendy restaurant and bar 
celebrates a different city-every 
year - the currentffavor is 
Havana, Cuba. jBuen provecho! 

hen andalé to Dupont 
Circle, a lively neighborhood of 
tree-lined streets, coffee hous- 
es, and crowded restaurants. At 
Il Radicchio nearly every dish 
is under 05510. And for $6;the 
all-you-can-eat spaghétti is a 
capital deal. If theré is a wait, 
disappear into the nooks of 
books (or find а table in the 
cafe) at the voluminous 
Kramerbooks & afterwords, A 
café, open until one. Another 
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late-night delight, the Pop Stop 
is a fun house of funky furniture 
and colossal mugs of coffee 
that will keep you awake into 
the next congressional session. 
Washington is no Garden of 
Eden, but you will find U-topia 
in the once-dilapidated, now 
vogue, U Street corridor. Hip- 
ness drips out of the exposed 
brick walls while stylish pa- 
trons listen to Brazilian music 
or, on the weekends, live jazz. 
Networkaholics can wind 
down at the Brickskeller, a 
favorite Washington watering 
hole serving more than 600 
brews from around the world. 
Or take a drop at the Old 
Ebbitt Grill. The oldest saloon 
in the city, the Ebbitt is popular 
with the powers that be. But if 
you strike up a conversation, 
go easy on the tech talk — 
politicians may network better 
than a T-1 line, but mention 
bandwidth, and chances are 
they're counting trombones. 
- Jessie Scanlon 


Thanks to Dana Singiser, Dennis 
Thompson, Jantje Boichel, and 
Todd Andrews. 


The Current Roundup (see Wired 3.07) 

August 16-20 One BBSCON; Tampa, Florida. • September 3-7 Internation- 
al Computer Music Conference; Banff, Canada. • September 4 Advanced 
Surveillance Technologies; Copenhagen, Denmark. September 6-8 Inter- 
national Workshop on Information Processing in Cells and Tissues; Liver- 
pool, England. September 7-8 InfoWarCon '95; Arlington, Virginia. 


GG PS Е» Networked Economy Conference; Washington, DC 
Now in its third year, the CommunicationsWeek International conference is 
still one of the hottest events around. The program covers the three Cs of 
the digital highway: communications, content, and commerce. Round 
table speakers include Bill Gates, Reed Hundt, and Jim Clark. Registration: 
US$1,200, students $750. Contact: +1 (516) 733 6770, fax +1 (516) 733 
6730, e-mail shawkes@cmp.com. 


ISEA’95; Montreal The annual International Symposium 
on Electronic Art explores the overlapping realms of art and technology. 
Festival fun includes a dazzling computer animation show, an experimental 
interactive television project, and other multimedia installations. Registra- 
tion: US$294 (CAN$400), students $147 (САМ5200). Contact: +1 (514) 990 
0229, fax +1 (514) 842 7459, e-mail isea95@er.ugam.ca. 


О Е 1 P Practice and Future of Autonomous 


Agents; Ticino, Switzerland This robotics rendezvous was inspired by 
the 1993 NATO Advanced Study Institute session on “The Biology and 
Technology of Intelligent Autonomous Agents.” In lectures, workshops, 
and panel discussions, attendees will review the current state of auto- 
nomous-agent research and outline an agenda for the future. Rodney 
Brooks, Daniel Dennett, and other speakers will cover the Cog project, 
evolutionary versus behavioral economics approaches, and many ques- 
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tions of theory and design. Registration: academics US$351, business 
$527. Contact: +41 (1) 257 43 20/31, fax +41 (1) 363/00 35, e-mail info@ifi 
.unizh.ch, on the Web at http://web.ifi.unizh.ch/asf-aa.html. 


ОТ E Internet 95; Norfolk, Virginia Such digital trailblazers as 
Marc Andreessen (co-founder of Netstape Communications), Tim O'Reilly 
(president of O'Reilly and-Assóciates) and David Pool (president of Spry 
Inc.) have signed on for this first-time event on "Future Technology, Busi- 
ness and the Web." Topics include technical, commercial, and regulator 
issues. Registration: (55425 before August 15th, $475 after. Contact: 1 
(804) 533 5134, fax +1 (804) 623 5649, e-mail markt35854@aol.co 


MEDICAL; Charleston, South Carolina This is TED: The 
Next Generation, and it will explore the media in medical information. The 
conference examines the business and-culture of our health care system, 
focusing on communications (among patients, doctors, and drug and 
insurance companies), new medical technologies, and the economics of 
health policy. The eclectic mix of speakers includes C. Everett Koop, David 
Macaulay, and Stephen Jay Gould. Registration: US$2,000. Contact: +1 
(401) 848 2299, fax +1 (401) 848 2599. 


Out on the Range 

October 19-21 Bionomics in Action: Economy as Ecosystem in Business 
and Public Policy; San Francisco. Contact: +1 (415) 454 1000, e-mail confer- 
ence95@bionomics.org. * October 22-25 1995 IEEE International Conference 
on Systems, Man, and Cybernetics; Vancouver, Canada. Contact: +1 (604) 
681 5226, fax +1 (604) 681 2503. • October 25-27 Defining the Electronic 
Consumer IV; New York. Contact: 4-1 (212) 941 9252, fax +1 (212) 941 7376. 


Got a good junket? E-mail junkets@wired.com. 


The power of cable 
is the key that 
unlocks the mysteries 
of the Infobahn. 

It is the power 
of possibilities. 

OF seeing a world 
of opportunities 
brought into every 
home through cable. 
It will be an evolution 
that will bring Forth a 
sweeping revolution. 
A renaissance at 
the speed of light. 
It is the stuff that 
dreams are made of. 
But it is not a dream. 
It is here, it is now, 
it is reality. 

The dawn of the 
interactive age 
is upon us, 

And Motorola’s 
CableComm" 
technology is the 
empowering Force 
on the horizon 
heralding this 
bright, new age. 


LÀ 


CableComm 


Multimedia Group V e 
1475 УМ. Shure Drive, Arlington Heights, IL 60004 • 708-632-3409 


Motorola and (АА) are re, 


emarks of Motorola, Inc. CableComm' is a trademark of Motorola, Inc. ©! 


UPDATA 


Patent Pending 
Looks like the US Patent 
and Trademark Office 
may finally be wising 
up. Earlier this summer 
the office proposed new 
guidelines for evaluat- 
ing software patents. 
According to Commis- 
sioner Bruce Lehman, 
patents will now be 
granted based on – get 
this - whether or not 
the software is genuine- 
ly new and useful. “The 
key element,” said Leh- 
man in a June Wall 
Street Journal article, “is 
that these guidelines ask 
examiners to really focus 
on what the invention 
is.” That'll put a crimp in 
the claim by Compton's 
New Media that it has a 
patent on multimedia, a 
claim the patent office 
approved and then 
overturned (it's now in 
appeal). But while those 
eager to copyright their 
code are happy with the 
new guidelines, others 
are less enthusiastic and 
insist the patent system 
reflects an outdated 
institution totally out of 
step with the realities of 
a digital marketplace. 
[ORIGINAL STORY IN 
WIRED 2.07, PAGE 104.] 
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We're Here, We're Queer, and 
Now We've Got Virtual Support 


did not choose to be gay. | have always been 
gay and will continue to be gay. | am lonely. 
Please help те." 

Messages like this are now common on soc.sup- 
port.youth.gay-lesbian-bi, a Usenet newsgroup 
swiftly becoming another fine online example of 
people helping people - in this case, young peo- 
ple. The group’s friendly, supportive atmosphere 
has provided a “safe space” beyond e-mail for par- 
ticipants to come out, announcing to the electron- 
ic world that, yes, they're here and they're queer. 

The group was conceived last October on soc.bi 
and soc.motss (“members of the same sex,” the 
nexus of the online gay community) during discus- 
sions about the plight of gay, lesbian, bisexual, 
and transsexual youth. Since many of these young 
people feel socially isolated and despondent to 
the point of suicide, members agreed that a sup- 
portive, online forum was needed – preferably one 
that was moderated. Ben Cottrell, a netizen who 
voted for the proposal, points out that moderation 
douses flame wars. “Along with the coming-out 
process,” Cottrell elaborates, “come huge amounts 
of self-questioning, pain, confusion, and loss of 
faith in religion. Safe is the key concept here.” 

The greater Net showed wide support for a gay- 
lesbian-bisexual youth safe zone: the approval 
vote for soc.support.youth.gay-lesbian-bi had the 
largest turnout in Usenet history. More than 3,100 
virtual ballots were cast. And despite calls for a No 
vote from several religious newsgroups, yeas out- 
numbered nays 33 to 1. 

The kids seem more willing to “out” themselves 
to the Net than to their parents (anonymity is 
available, though few use it), and coming out to 
parents is a popular topic. Youths from such far- 
flung locations as Argentina are relating first-hand 
experiences - experiences that know no bound- 


Journal Madness 
“The problem with the 
global village is all the 
global village idiots,” 
quips Paul Ginsparg, a 
theoretical physicist at 
Los Alamos National 
Laboratory and father 
of the e-Print Archive, 
an online cache of 
scholarly papers on 
physics. The archive has 
put Ginsparg in the 
publishing spotlight. 
Ginsparg's site has 
ignited the exchange of 
scientific information in 
26 different fields – 
wholly supplanting 
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aries. As one posting confirm- 
ed, “Your story is identical to 
mine when | was your age. 
Kind of funny to see some- 
thing | could have written 
myself.” Evolving here is a 
varied yet cohesive group as 
only the Net allows. There’s a 
sense of true community, of 
belonging. Young people are 
speaking out, and making 
others feel good about them- 
selves in the process; from the 
interaction they gain strength, 
confidence, and a greater 
sense of well-being. All of 
which are difficult to find IRL. 
But there are still tragedies 
amid the success. As Jack Car- 
roll recently posted, “I have 
bands of white scar-tissue on 
my left arm from the suicide 
attempts | made as a youth. | 
had one gay friend who ended 
his life under the wheels of a 
subway train and another who 
slashed his wrist and died. 
Both were in their early 20s.” 
On soc.support, young peo- 
ple are encouraged to take con- 
trol of their lives in an atmos- 
phere of acceptance and ap- 


First, the bad news: 
Sega and Sony have 
introduced their own 
32-bit machines, with 
more horsepower than 
ЗОО at competitive 
prices. On May 10, AT&T 
- one of 3DO* early 
investors – filed with 
the SEC to sell 250,000 
shares of 3DO stock. 
Eventually, AT&T plans 
to liquidate all of its 

1 million 300 shares. 
This is the first of four 
equity dumps. 

Now, the good news: 
ЗОО has moved away 
from multimedia and is 
hyping the machine's 
game-playing power. 
Despite the premium 
price (once US$700, 
now 5400), 3DO has a 
worldwide user base 
of more than half a 
million. Potential com- 
petitor Nintendo has 
delayed its Ultra 64 
until April 1996, 3DO's 
own M2 technology will 
give its system 64 bits 
of throbbing video 
power, but the retail 
price of the M2 – and its 
manufacturer – are still 
unknown quantities. 
[ORIGINAL STORY IN 
WIRED 1.2, PAGE 66.] 


proval. “I’ve gotten an amazing amount of strength 
from the comments y’all have made,” wrote one 
young person. "So much so that | sat down with 
ту best friend and told him I thought | was bi." 
Empowering indeed. – Eric Walker 


[ORIGINAL STORY IN WIRED 2.11, PAGE 76.) 


traditional, printed 
journals in some 
physics disciplines. 
Some 25,000 readers in 
more than 60 countries 
use the archive, bom- 
barding the lab with 
upward of 45,000 hits a 
day. e-Print's success 
prompted the National 
Science Foundation in 
March to award the lab 
а US$1.07 million three- 
year grant to evolve this 
powerful tool. 

Already in place: the 
software for an incipi- 
ent “virtual corridor,” 
down which research- 


ers will “walk” (bump- 
ing into each other, 
chatting, and compar- 
ing notes), e-Print will 
also soon bloom to 
cover all fields of 
physics (and other 
disciplines as interest 
dictates) and will sup- 
port a wider network 
of researchers. As 
Ginsparg says, “This 
time, Los Alamos has 
released something 
with positive fallout.” 
Check out e-Print's Web 
site: http://xxx.lanl.gov/. 
[ORIGINAL STORY IN 
WIRED 2.10, PAGE 68.] 


300: BILL ZEMANEK; TEEN: MARK GELLER; ILLUSTRATION: LISA SEAMAN; PATENT OFFICE: UPI/BETTMANN 
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Real democracy – the kind that pervades the Net – 


L ike all the best epiphanies, 
this one took me at a mo- 
ment of relative calm. There 
| was, in an Austin restaurant 
listening to a dinner speech, 


By Mike Godwin when it hit me - 


the Internet Free 
Speech Backlash had arrived! 
And even though I'd been an- 
ticipating this backlash for 
quite a while, it was turning 
out to be far more fear-driven 
and intolerant than | could 
have guessed. 

| was listening to Gary Chap- 
man, who directs The 21st 
Century Project, a nonprofit 
program that explores post- 
Cold War government science 
and technology policy at the 
University of Texas at Austin. 
Like Chapman, | was set to 
speak the following day on 
the Austin campus. And, like 
Chapman, I'd been invited to 
give a preview of the confer- 
ence events at an informal 
dinner gathering of members 
of Austin's Electronic Frontier 
Foundation. (Despite its name, 
the group has no formal con- 
nection with my organization 
of the same name.) 

One problem - | had no 
idea what | was going to talk 
about. But Chapman, who's 
not a bad speaker, turned out 
to be a remarkable source of 
inspiration. 

Chapman began by joking 
that his two recent articles in 
The New Republic, which criti- 
cized Wired magazine and In- 
ternet culture, had established 
him as the "antichrist of the 
Internet." It was clear that 
Chapman took a grim pride in 
his own iconoclasm. 

But as the guy continued, 
his pride gave way to what | 
could only take to be a sort of 
fear and loathing of the Net. If 
the Internet is such a tool of 
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MS NOW 


Net Backlash= Fear of Freedom 


is a frightening thing, especially to obsolete institutions. 


democracy, Chapman won- 
dered, why isn't it being used 
to organize activist projects? 
Instead, Chapman complained, 
net.folks too often choose to 
exercise their vaunted freedom 
of speech by focusing on "triv- 
ia and sleaze." This is troubling, 
he said, because the purpose 
of freedom of speech is to in- 
spire and promote social and 
political progress - to "stimu- 
late collective action." For 
Chapman, "effective, potent 
free speech" - the kind that 
leads to progressive political 
results in the physical world – 
is morally superior to the anar- 
chic, selfish free speech of the 
Net, which is "palpably disen- 
gaged" (how does one "pal- 
pate" disengagement?) from 
the crises facing our nation. 

But then it got worse: Chap- 
man told the story of how one 
student had labored on the 
Internet to organize protests 
against the Republicans' Con- 
tract with America – with little 
result. The lesson to be drawn 
from this failure, he said, is that 
the Internet is inadequate as a 
political tool. 

It was an odd conclusion. 
After all, there are many rea- 
sonable explanations for the 
protester's failure. Maybe his 
message wasn't clear or pow- 
erful enough. Or (much as it 
pains a yellow-dog Democrat 
like me to think it) perhaps the 
country is more conservative 
than either Chapman or the 
would-be protester thought. 

Yet for Chapman, the obvi- 
ous culprit in all this was the 
Internet itself. 

And that's when it hit me – 
Chapman had fallen victim 
to the same fierce strain of 
reflexive technophobia that's 
responsible for the current 
hydra-headed social impulse 


to clamp down hard on the 
Internet. Behind Chapman's 
eagerness to condemn the 
tool | detected the panicky 
thread underlying virtually 
every new call for regulation 
or control of the Net: namely, 
that people are going to take 
this tool into their own hands 
and use it to say and do things 
we disapprove of! 

It's a trendy sentiment. You 
see it in Senator James Exon's 
(D-Nebraska) vision of the Net 
as a glorified means of making 
obscene phone calls. You see 
itin Republican presidential 
candidate Arlen Specter's op- 
portunistic Senate hearing on 
the availability of bomb-mak- 
ing information on the Inter- 
net. You see it in the prosecu- 
tion of University of Michigan 
student Jake Baker, whose 
twisted little sex fantasies 
about a fellow student would 
never have gotten the atten- 
tion of a US Attorney had they 
been written on paper rather 
than in electrons. 

You even see it sometimes 
in the traditional media, which 
ought to know better. |тте- 
diately following the bombing 
of the federal office building 
in Oklahoma City, | got dozens 
of calls from the press asking 
me whether there was legisla- 
tion pending to ban bomb 
information on the Net. "No," 
I'd say. "Have you heard of 
such legislation?" No, they'd 
reply, but they were certain 
somebody, somewhere, was 
cooking it up. 

Now, | don't think the re- 
porters were acting as con- 
scious anti-Net conspirators – 
individually, they were just 
trying to sniff out new angles 
or writing on assignment. But 
collectively they spread the 
dangerous-info-on-the-Net 
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meme in the wake of the 
Oklahoma City bombing de- 
spite the fact that there's no 
apparent connection between 
that horrific event and com- 
puter tech of any sort. For 
many journalists, "freedom of 
the press" is a privilege that 
can't be entrusted to just any- 
body. And yet the Net does 
just that. At least potentially, 
pretty much anybody can say 
anything online — and it is 
almost impossible to shut 
them up. The damned thing's 
out of control! 

All it took for me to see the 
common thread of the Net 
backlash – fear of freedom – 
was a bracing draught of Chap- 
man's dismissive contempt for 
Net culture in all its frivolity, 
diversity, and perversity. 

You see, | can't buy this 
etiolated notion of a freedom 
that honors political speech 
over what Chapman's ready to 
dismiss as "trivia and sleaze." 
And | can't accept that anyone 
who's appalled by the range 
of opinion, temperament, and 
discourse on the Net has any 
understanding of what free- 
dom of speech is all about. 

Sure, real democracy - the 
kind that pervades the Net - is 
a frightening thing. Give an 
individual a voice, and you'll 
often find that it's irascible, un- 
predictable, even uncouth. 
Remember how our high- 
school civics classes taught us 
to embrace the principle of 
pluralism? Now the Net is 
forcing us to come to grips 
with its reality. In the long run, 
it's not really fear of the Net 
we have to transcend - it's 
fear of each other. s а ш 


Mike Godwin (mnemonic@eff 
.org) is online counsel for the 
Electronic Frontier Foundation. 
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How XRONOS & Director Gave 
Nissan's Marketing A Boost. 


Colors 


To produce an interactive direct mail 
fulfillment kit that would give interested 
customers more dynamic information 
about the Altima, Nissan Motor Corporation 
turned to Chiat/Day inc. Advertising, 
XRONOS Inc, and Macromedia Director. 
Director 4.0 gives you a powerful 
authoring environment to create 
stunning multimedia 
productions for entertain- 
ment, education, publishing, 
business, and more. 
With Director you get the 
most powerful features of any 
authoring program. Import and 
integrate text, graphics, animation, 
video, and sounds from nearly any 
source. Speed your way through 
production with Lingo,” our 
scripting language that 
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Pentium” processor 


— — 


gives you a wide range of interactivity 
and object-oriented commands—without 
low-level coding that slows you down. 
And with seamless cross-platform 
compatibility on Macintosh and Windows, 
you can author your project once and 
play it anywhere. 
All of this power enabled 
XRONOS and Chiat/Day inc. 
Advertising to produce an award- 
winning, high-impact, interactive, 
/ multimedia direct mail piece that 
blows the doors off the competition. 
And Director is so fast and easy to 
зе they went from concept 
to finished model in 10 
short weeks. 
So whether youre 
authoring a CD-ROM title, 
designing a corporate presenta- 


“DIRECTOR LET US DRIVE 
| NISSAN INTERACTIVE 
ACROSS PLATFORMS IN 
WORLD RECORD TIME.” 


Jeff Southard, Kris Wainscott, 
Norbert Hendrikse, and Lee Cline of 
San Francisco-based XRONOS Inc., 
co-creators of Nissan Interactive 
for Nissan Motor Corporation 


tion, an interactive advertisement, or 

a direct marketing piece like Nissan 
Interactive, get the program that gives 
you the speed, power, and ease-of-use 
to leave audiences breathless. Director 
40 from Macromedia. 

Of course, you're welcome to test 
drive all of our products absolutely free. 
Just give us a call,and we'll send you a 
Showcase CD and tell you where to 
find Director at a dealer near you. 

With Director from Macromedia, 
your multimedia projects are sure to 
be in the winner's circle. 


FREE SHOWCASE CD-ROM* 


1-800-326-2128 
| ' 


ASK FOR OPERATOR #1750 


Or Catch Us On The Net: 
http://www.macromedia.com 
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Encyclopaedia Britannica Online? 


Given that the Web itself is becoming the sum of the world’s knowledge, 
isn’t putting the Encyclopaedia Britannica online 
a spectacularly useless thing to do? 


The Encyclopae- 


dia Britannica 
was revered as an 
intellectual status 
symbol for more 
than 200 years – 
until networks 
came along and 
cut the business 
down to size. 


By Robert Rossney 


1 1768, the American colonies were bristling at the 
taxes imposed on them from England. Captain James 
Cook set sail on a scientific endeavor that would even- 
tually lead him around the world. In Vienna, Mozart 
wrote his first operetta. And in Edinburgh, Colin Mac- 
farquhar and Andrew Bell went into the publishing 
business. 

There aren’t 
many companies 
in business today 
that opened their 
doors before the 
Boston Massacre 
and have been 
making the same 
| thing ever since. 
But Macfarquhar 
and Bell’s product 
was a good one. 
Not only has it 
survived all this 
time, but for over 
b: == two centuries it's 
been a respected 
household name. 

Over the last 
year, however, it 
has entered a sphere its founders couldn't possibly 
have imagined: the Encyclopaedia Britannica has 
arrived on the World Wide Web. 

Though it is currently available only to colleges and 
universities, Britannica hopes to make Britannica 
Online, the Web-based edition of the big blue reference 
set, available to individuals by the end of this year. The 
company is making a high-stakes bet on the potential 
of the new medium to remake its age-old business 
and transform its product into a powerful, up-to-the- 
minute, universal tool. An enormous body of informa- 
tion (66,000 articles, 44 million words), Britannica 
Online is readily accessible, simple to use, and easy to 
navigate. Every article has pointers to related articles, 
and many also include links to outside Web sites; these 
simple-to-follow threads of inquiry lead you as far as 
you choose to go. 

But before we wax too enthusiastic, let's ask our- 
selves: Do we really need an online encyclopedia to 
satisfy our craving for information? 
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Think about it. The encyclopedia is an artifact of the 
Enlightenment notion that the universe is rational and 
finite, and can be understood once and for all - if we 
just put our heads together and work at it. But this idea 
stands in stark contrast to a postmodern worldview in 
which every aspect of knowledge is impossibly com- 
plex: simply summarizing an area of knowledge does 
violence to the truth, omitting more than it reveals. 
Hence, isn't putting a summary of the world's knowl- 
edge on the Web a spectacularly useless thing to do? 

This question makes Robert McHenry laugh out 
loud. McHenry is the Encyclopaedia Britannica’s editor 
in chief. If there's anyone in the English-speaking 
world who should decide what falls into the realm of 
general knowledge and what doesn't, it's him. Spend an 
afternoon with McHenry and you'll think he couldn't 
be more qualified for the job; there must be something 
he doesn't know - but it's hard to imagine what. 

McHenry has no problem fitting the encyclopedia 
into today's information ecology. Let's suppose you 
need to find out about something that you know noth- 
ing about - say, who lives on the northeastern frontier 
of Laos. “If you want to know about Laos,’ says McHen- 
ry, “Шеге is a continuum of knowledge about Laos. On 
one end of this continuum, you can actually go to Laos 
and see it yourself. The other end is the simple knowl- 
edge that there is a place called Laos, that it's a bound- 
ed region on the Earth's surface, and that, as such, it 
has a northeastern frontier.” 

The intent of the Encyclopaedia Britannica is to pro- 
vide the interested person with a door into an area of 
knowledge. “The encyclopedia sits in the middle of this 
continuum," McHenry says. “It provides a commonly 
accepted level of detail about the subject and biblio- 
graphic references so that if you need more detail you 
can find it.” 

The great advantage to putting the encyclopedia 
online is that it vastly expands the number of subjects 
an encyclopedia can cover, since the amount of digi- 
tized information it can hold has virtually no limit. Its 
content can evolve over time, without regard to the 
limitations of space and print distribution economics. 

For the print version, on the other hand, once the 
marketing department settles on a price, it also decides 
on the number of pages. Because its size is fixed, new 
information is forcing out old all the time. The result is 
a juggling act. Add an article to the *Chicago to Death" 
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Youre sitting at your desk staring at the layout filling the screen of your Power Macintosh: 


The photograph of the ostrich definitely isn't flying, so you exercise your artistic right to change it. 


You import a scan from the Scitex system down the hall, but you don't wait. 


You open Adobe" Photoshop and scroll through 
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а lovely six-color photo of a peacock, but you dont wait. 


You resize it, do a little retouching, make some separations, but you don't wait. 


You send out dupes of your layout to twelve pubs electronically, but you don't wait. 


And as youre walking out to lunch, it suddenly hits you: 


Its not how powerful 
the computer is. 


Introducing the Power Macintosh 9500. 


Its how powerful the 
computer makes you. 


The power to be your best: - 
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volume, as the editors were compelled to 
do after the 1992 presidential election, and 
something else has to go. When Interna- 
tional Harvester changed its name to Navi- 
star International Corporation in 1986, the 
editors had to not only update the article 
but move it to a different volume. 

Historical information changes as well. 
In the past, Britannica's article on Rem- 
brandt cited the painting The Polish Rider, 
which hangs in the Frick Collection in New 
York. But when Britannica last revised the 
Rembrandt entry, scholars were question- 
ing the painting's authenticity. To avoid any 
inaccuracies, Britannica rewrote the article 
without the reference to The Polish Rider - 
though the new entry had to fit the same 
hole as its predecessor. 

But the old limitations of paper had their 
uses. “They told you just how summary the 
summary needed to be,” says McHenry. 
“Being freed from them is liberating and 
chaotic. We have to impose disciplines on 
the process and invent a new set, based on 
the merits of the case rather than the physi- 
cal limitations of what will fit in the books." 

Why not simply edit based on usage? 


Drop the articles that nobody reads? It may 
sound reasonable, but it's not that simple. 
“If I found out that there was an article in 
Britannica on one of the obscure emperors 
of the Byzantine Roman Empire that 
nobody ever looked at, would I cut it? 
Absolutely not,” says McHenry. “You see,” 


The most impressive feature 
of Britannica Online is all but 
invisible – a sophisticated 
search engine that uses an 


automated search capability. 


he grins, “then there would be a Roman 
emperor we didn’t have.” 


The most technologically impressive capac- 
ity of Britannica Online is also practically 
invisible. Making the text electronic is no 
big deal, and Web masters everywhere are 
continually coming up with Web-based 
front ends for popular databases. 


But what happens between the time you 
type in your query and the time the rele- 
vant articles come up onscreen? That’s 
where the development hours come in - 
and how the people at Encyclopaedia Bri- 
tannica’s Advanced Technology Group in 
La Jolla, California, have been earning 
their daily bread. 

The starting point for using Britannica 
Online is a simple text box into which you 
enter a word, phrase, or question. Suppose 
you type in a question like, “When did 
Cesare Borgia die?” First, the parser strips 
out “stop words,” those too common to 
appear in the index, like “when” and “did.” 
It then shepherds the rest – “cesare,” “bor- 
gia,” and “die” - to the search engine. 

A simple search engine, one that could 
find articles containing all three words, is 
practically useless for handling this type of 
query. The Cesare Borgia article mentions 
that he was killed in 1507, but not that he 
“died.” The engine has to be smart enough 
to know that we need this article even 
though it isn’t exactly what we asked for. 

But broadening the search to include all 
articles that contain any one of these three 
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So you can create 3-D 
graphics, then cut and paste 
them into your work 

as easily as 2-D graphics. 
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words causes another problem. This set of 
hits includes not only the article on Cesare 
Borgia but those for Lucrezia Borgia, Pope 
Pius III, Niccoló Machiavelli, the town 

of Imola, Leonardo da Vinci, the Montefel- 
tro family, and Pope Alexander VI. And 
Joan Sutherland, because she sang in Die 
Zauberflóte and Giulio Cesare. In fact, there 
are dozens of articles that contain two of 
the three terms, as well as thousands that 
contain only one. 

The tricky part is ranking hits by estimat- 
ing how likely it is that each hit is the one 
we want. The search engine achieves this 
by using what Britannica's artificial intelli- 
gence and computational linguistics people 
call *experts": algorithms that score each 
article on a particular scale. 

There's the *title word? expert, which 
ranks an article by how many search terms 
appear in its title. *Borgia, Cesare" gets two 
points on this scale, while *Sutherland, 
Joan" gets none. There's the “proximity” 
expert, which ranks articles by how closely 
together the search terms are found in the 
article itself. (An article that mentions 
“Cesare Borgia" gets a higher score than 
one that mentions *Die Zauberflóte" in one 
paragraph and *Giulio Cesare" in another.) 
In all, five different experts evaluate how 
closely the hits match the query. 

Once the experts have marked every hit, 
the results are weighted and combined, and 
the articles sorted by their final scores. In 
the end, Cesare Borgia heads the list. And 
while Lucrezia and Machiavelli make the 
top 10, Joan Sutherland doesn't cut it. 

There's no denying that Britannica 


site for Britannica Online. According to 
figures supplied by Britannica, students 
look up about 4,600 articles a month. 

*Many people tend not to use the index - 
or the references to other articles - in the 
print encyclopedia,’ she says. “Watching 
people work online, it's easy to see the dif- 
ference. You just click and go.” 

But even the best electronic encyclopedia 
in the world is no good if the price isn't 
right. Britannica Online has a fairly simple 
pricing formula: an annual fee of one dol- 
lar per full-time student gives a university 
the right to tap into it from the campus 
network. Only those users accessing the Net 
from the school's IP address can get in. At a 
huge institution like the University of Illi- 
nois, that would cost around US$65,000. 

“We would like to give people 24-hour-a- 
day library service,” says Nancy John. But 
keeping the libraries open around the clock 
is out of the question. *We don't have the 
staff or the funding. So we're building a 
system that gives people access to infor- 
mation services even when the library is 
closed. You ought to be able to use the card 
catalog to find out if we have something on 
the shelves; to search a good dictionary and 
have access to a newspaper. You also ought 
to have an encyclopedia." 

The dollar-a-student figure makes sense 
to Ann Mueller, too. Mueller is the technol- 
ogy manager for Portfolio, Stanford Univer- 
sity's Web-based online information sys- 
tem. After Stanford signed on with Britan- 
nica Online last year, Mueller folded it into 
a suite of databases that Portfolio makes 
available to Stanford's 14,000 students. 


Digital media will fundamentally change the way Britannica 


does business. People usually focus on putting interactivity 


within products, but the real revolution is in the market itself. 


Online is handy to have around. If you 
wake up in the middle of the night wonder- 
ing what bees use to build their hives 
(propolis), or if you're writing an article 
and you can't remember what company 
Gordon Moore co-founded (Intel), the 
answer is no further than your nearest 

Net onramp. 

“The automated search capability is a big 
thing,” says Nancy John, who manages 
library systems for the University of Illinois 
at Chicago. The university has been a beta 
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“Library budgets are tight,” she explains. 
“These services extend the library's 
resources without a lot of dollars added to 
the budget. And being able to search the 
encyclopedia in an online environment is a 
value you can't get by having the encyclo- 
pedia on your bookshelf,” she adds. “The 
only thing you can't do is take it to bed with 
you and browse.” 


Joe Esposito, the president of Encyclopae- 
dia Britannica, North America, believes 
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that Britannica Online is the key to the 
company’s future. “This is not just another 
format,” he says. “In the long term, digital 
media will fundamentally destabilize the 
way we do business. Usually, people talk 
about the revolution in digital media in 
terms of putting interactivity within the 
product itself. But the real revolution is in 
the market." 

And it is a revolution. Over the last five 
years, encyclopedia publishing as an indus- 
try has become quietly desperate. When 
sales started dipping industrywide in 1989, 
publishers blamed the recession and grit- 
ted their teeth. But when the recession end- 
ed, sales didn't bounce back. 

Indeed, on paper, Encyclopaedia Britan- 
nica looks like a company in trouble. Since 
1990, when sales were $650 million, its 
annual revenues have steadily declined, 
dropping by 50 percent last year to $450 
million. Those revenues were sustained by 
Britannica's other product lines (notably 
the company's thriving English-as-a-sec- 
ond-language instructional materials); 
actual North American sales of encyclope- 
dias have declined from 117,000 units in 
1990 to 51,000 in 1994. 

Behind this decline is a big change in the 
market. Traditionally, the people who buy 
encyclopedias are parents of school-age 
children. They're people willing to hand 
over a chunk of money for a stalwart, long- 
tested tool that will help their kids get an 
educational leg-up. They're also buying an 
expensive status symbol that sits on their 
bookshelves and reports to the world how 
brainy they are. But in the last five years, 
parents have found a new way to do both: 
the money they once spent on encyclope- 
dias is now spent on computers. 

And since those computers often come 
bundled with the likes of Microsoft's Encar- 
ta, parents feel they're getting the best of 
both worlds. Never mind that Encarta - 
which Britannica staffers call an “alleged” 
encyclopedia - won't tell you what bees use 
to build their hives, or why Laotian moun- 
tain people are called “Kha.” 

It's awfully hard for the paper edition 
of the Encyclopaedia Britannica (which, 
in its cheapest bindings, retails for $1,499) 
to compete with bargain-basement CD- 
ROMs (retailing for about $70). It’s hard 
enough for the CD-ROM encyclopedia pub- 
lishers to sustain themselves. For instance, 
in January, Compton’s NewMedia, publish- 
ers of Compton’s Interactive Encyclopedia, 
cut its work force by 30 percent and took an 
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$11 million hit against quarterly earnings. 

This particular example shows that per- 
haps Britannica is savvier than sales fig- 
ures would lead you to believe. Britannica 
originally produced Compton’s Interactive 
Encyclopedia, selling the product to Tri- 
bune Company (the present owner) in 1995 
for $57 million. 

Meanwhile, the explosion of the Internet 
has made delivering Britannica online look 
viable, particularly if you believe, as Espos- 
ito does, that Windows 95 will bring anoth- 
er 10 to 20 million people online. 

Britannica's owners are betting the com- 
pany on it. While they won't disclose any 
overall dollar figures, they report that they 
currently have about 55 universities signed 
on. Along with per-student fees from big 
universities, the reasoning goes, the advent 
of digital commerce will turn their service 
into a healthy enterprise. In April, the com- 
pany, which is privately held, announced it 
was actively seeking outside money (so that 
it doesn't have to rely on its declining sales) 
to provide the capital for ongoing invest- 
ment in online distribution and new prod- 
uct development. 

It's a risky gamble but an appropriate 
one for an industry being turned upside 
down. As Esposito points out, online distri- 
bution changes everything about publish- 
ing. ^For example;" he says, *general trade 
book publishers now sell to retailers: 
Barnes & Noble, Crown, and the like. These 
publishers are looking at CD-ROMs with 
great interest, because if you sell CD-ROMs, 
your warehouse, distributors, and business 
structure haven't changed. 


has taken its present form because Bill 
Gates asked himself a decade ago, ^What 
would my business look like if the hard- 
ware were free?" 

And now Esposito is asking what pub- 
lishing will look like if distribution is free. 
“I don’t claim that we've answered that 
question,” he says. “But if this line of 
thinking is good enough for Bill Gates, 
we ought at least to look at it. The falling 
cost of distribution is going to have more 
impact on publishing than interactive 
digital media." 

Obviously, transforming a company like 
Encyclopaedia Britannica into a content 
provider isn't cheap, though Esposito says 
it’s impossible to put a number on it. “The 
costs are spread across different product 
lines. We have the development of produc- 
tion capabilities and the conversion of text 
to electronic media. We have the digital 
search engine and the distribution archi- 
tecture.” Putting what these components 
have achieved online is another incremen- 
tal step, and so is developing new products. 

But, he says, you have to take the long 
view. *We're not out there buying bonds, 
hoping for 8.5 percent on our money. We're 
investing in a bedrock asset. This is a foun- 
dation for our growth into the 21st century." 

It will be interesting to see what the 
21st century holds for Britannica. As Bob 
McHenry admits, *The dirty little secret 
of the encyclopedia industry is that we 
don't know whether or not people read 
what we publish." Read or not, the sturdy 
presence of the Britannica in the home 
has been a marker for the educated middle 


It will be interesting to see what the 21st century holds for 


Britannica. The dirty little secret of the encyclopedia industry 


is that nobody knows if people read what it publishes. 


“Online, you become a direct marketer. 
You have no sales force. You have guys 
maintaining your server - guys who look 
strange and listen to funny music and run 
this little box holding everything you've 
ever published since square one,” explains 
Esposito. *Everything has changed." 

At bottom, what's driving this revolution 
is the logic of Moore's Law. It was Intel 
founder Gordon Moore who foresaw that 
microprocessors would double in speed 
and density every year and a half. Microsoft 


class for more than 200 years. 

However useful Britannica Online may 
be, it’s a rotten status symbol: one that's 
invisible. And so in the next century, it 
seems, the Britannica may stand or fall on 
the basis of whether or not people do actu- 
ally read it. m m m 


Robert Rossney (rbr@well.com) writes the 
Online column for the San Francisco Chron- 
icle and is co-author, with his wife Sonia 
Simone, of Quiet Americans. 
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Bell Labs’s Ken Thompson, the father of Unix, РР 2 


Throughout his 


career, Thompson 
has been guided 
not by corporate 
policy or by 
profit, but by his 
own quixotic 


impulses. 


has invented a new technology that could mean 
never having to buy a CD again. 


By Charles Platt 


our hours after quitting time, the utilitarian, vinyl- 

floored hallways at Bell Labs are dark and bare; the 
only sound comes from massive fans cooling the lou- 
vered black tower-cabinets of a Cray supercomputer 
working through the night on some unimaginably 
complex calculation. 

But here at the far end of a hallway, in a large, open 
space like a student lounge are sounds of human life. 
There’s a soda 
machine and some 
whimsical memen- 
tos – an old Indiana 
license plate with 
the word UNIX on 
it, a Beavis and 
Butt-head poster, 
and two pink plastic 
lawn flamingos 
perched incongru- 
ously atop a 4-foot 
room divider. Just 
below them sits 
their owner, a big, 
long-haired, balding 
man with a fero- 
cious scraggly gray 
beard and gold- 
rimmed bifocals 
that reflect the 
monochrome 23-inch video monitor on the desk in 
front of him. While a couple of hyperactive young 
programmers stand 10 feet away, bickering about 
bandwidth and scribbling equations on a white board, 
the bearded man scrolls through a list of song titles 
from the 1950s. He clicks a mouse button. Almost 
instantly, the sentimental sound of “All I Have to Do Is 
Dream,” by the Everly Brothers streams from a couple 
of bookshelf speakers wedged among stacks of comput- 
er documentation. 

The bearded man’s name is Ken Thompson, and he’s 
been at Bell Labs for almost 30 years - his entire work- 
ing life. He has a private office, but he uses it only as a 
mail drop. From around 1 p.m. each day till 10 or 11 
at night, he sits on a contoured office chair in the com- 
munal area he shares with nine other computer scien- 
tists. This is where he writes computer code, oblivious 
to the conversations and the clicking of many key- 
boards around him. 
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Thompson has gained legendary status in computer 
science. He invented Unix, an operating system of 
such flexibility, portability, and power that it has domi- 
nated industry and academia for more than two 
decades and is now used worldwide on almost all hard- 
ware above the micro level - this includes systems that 
sustain the Internet. But Unix is only part of the story. 
Thompson has done original work in areas ranging 
from artificial intelligence to audio compression (his 
current interest). Throughout his career, he has been 
guided not by corporate policy or by profit, but by his 
own quixotic impulses. 

In scuffed sneakers, old jeans, and a baggy red ging- 
ham shirt that hangs untucked like a Kmart kimono, he 
has the presence of a hippie Zen master - calm, 
detached, and totally self-sufficient. Moreover, despite 
his dilapidated garb and unkempt hair, he maintains a 
role of quiet authority. He’s an elder statesman treated 
with deferential respect by his young co-workers. 

Thompson’s love affair with electronics dates back to 
his childhood. He recalls that when he was 12 years 
old, living with his family in southern Texas, he “start- 
ed hanging around a local radio sales-and-service 
store. I just kind of lurked there. It was run by a guy 
named Fred Schultz. Pretty soon, Fred started taking 
me out to fix transmitters mounted on the local oil rigs. 
I would scramble up the rig and unbolt the transmit- 
ters and bring down pieces of them.” 

This was when the first transistors were rendering 
vacuum tubes obsolete. But semiconductors were US$5 
or more apiece – a lot of money for a seventh-grader in 
the 1950s. “I would manage to save maybe a dollar,’ 
Thompson recalls. “And then Fred would pretend he’d 
found a special sale in one of his catalogs, and he’d give 
me the parts for whatever money I had, so I could build 
little radios and oscillators and things like that.” 

Thompson’s father was in the Navy, so the family 
moved around a lot. When Thompson went to college 
at the University of California at Berkeley, he says it 
felt like “the first permanent home Га ever had.” He 
studied electrical engineering and earned a living in 
his spare time repairing jukeboxes and pinball 
machines. 

Then a recruiter from Bell Labs came around. “I 
wasn’t looking for a job at all,” Thompson recalls. “I 
was just floating, trying to delay a decision on what 
I wanted to do.” But Bell Labs was willing to pay for a 
round-trip air fare from San Francisco to New Jersey, 
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so Thompson went and spent two days 
interviewing. *Most of the departments 
wanted to use my talents for menial tasks, 
like writing a program to wind coils - a 
bunch of garbage. But there were two 
departments where people were conduct- 
ing pure research. I asked what Га be doing 
if I worked there - they couldn't really tell 
me because I would be allowed to do what- 
ever I wanted. I found that hard to imagine. 
Га never thought it was possible." 

So, when they offered him a job, Thomp- 
son readily accepted. 

“It’s hard to describe the state of comput- 
ing in those days,” says Thompson. “If you 
wanted to print something, you had to 
encode it on punch cards, then put them 
through a batch spooler. The operating sys- 
tems back then required four hours of main- 
tenance per day, just to keep them running.” 

He decided to develop something better. 
The Unix operating system was the result. 
Thompson wrote the first version in 1969 
on a PDP-7, a closet-sized computer that 
arranged memory in 8,192 18-bit “words” 
(unlike the 8-bit bytes used in computers 
today). Computer memory was hideously 


expensive, fabricated from copper wires 
crisscrossing through little ferrite rings 
about a quarter-inch in diameter. It took 
one ring to memorize each binary digit, 
and 8 Kwords was considered a lavish, 
expensive quantity of RAM to work with. 

Thompson says he wrote Unix mainly for 
his own use. He was never very interested 
in what happened to it outside of AT&T. “If 
bug reports came in,” he recalls, “we some- 
times listened to them and sometimes 
didn't. It wasn't our job to maintain it. After 
all, it was essentially free.” 

In keeping with this take-it-or-leave-it 
attitude, Unix has never been a very helpful 
kind of operating system. Critics complain 
that it’s unnecessarily terse and unforgiv- 
ing; if you delete a whole bunch of files, for 
instance, there's no way to get them back. 

Thompson seems a bit terse himself - 
amiable, but not very interested in idle 
conversation. Likewise, he prefers software 
that does the job without making a fuss. “1 
don't like mundane applications that draw 
purple borders and highlight lines of text in 
orange,” he explains. “It’s annoying.” 

He picks up a copy of Wired that happens 


to be lying nearby. “There’s a similar kind 
of problem here.” He frowns at the multi- 
colored text, then points to the page num- 
ber. “Look at that. Why is every other 
numeral highlighted?” He shakes his head. 
“Pm convinced the only reason they do that 
is to annoy you. What other reason could 
there be?” 

In the late 1970s, Thompson turned his 
attention from Unix to writing chess-play- 
ing software, which won the world comput- 
er chess championship in 1980, running on 
a computer he had modified for the job. 

Today, at the age of 52, he’s still hacking 
code at Bell Labs in much the same style as 
when he started as a young college gradu- 
ate. Why has he stayed so long while others 
have come and gone? 

“Some people are more ambitious,” he 
says. “They want a management career, so 
they go where there’s more meaningful 
management. Here the management is just 
an umbrella, not really a focus of power. 
Then there are people who need to be 
directed and only flounder if they’re 
allowed to do whatever they want. When 
I'm interviewing someone for a job here, 
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1 sometimes ask them what they’d do if they 
had complete freedom and all the money in 
the world. Many of them have no idea.” 

But Thompson has flourished under the 
unconditional patronage of Bell Labs. Не 
even met his wife here, in a department 
just down the hall. They live together in a 
big, modern house 15 minutes away in the 
hills of New Jersey, enjoying a lifestyle that 
conforms to Thompson’s odd hours. On a 
typical evening, he returns home shortly 
before midnight and settles down to watch 
a movie on his big rear-projection TV with 
his wife and a couple of house guests: 
young computer scientists shyly enjoying 
the couple’s informal hospitality. 

It looks like a comfortable life, and 
Thompson makes the most of it. In 1994, he 
visited Russia and spent $12,000 to fly as a 
copilot in Soviet fighter aircraft, one of 
them a MiG-29. He drives to work each day 
in a red Corvette and also maintains a 
street-legal Model T hot rod, which he par- 
tially customized. 

In 1992, he decided he wanted something 
more. Wouldn't it be good, he thought, if he 
could sit at home and use a computer to gain 


easier access to music - not just a limited 
selection, but almost everything recorded - 
and to arrange it in such a way that users 
could browse freely through the archives. 
He saw no theoretical reason why this 
shouldn't be possible. In the same spirit that 
had motivated him to develop Unix for his 


Thompson has a vision of 
how sound compression 
could revolutionize our access 
to music - if the distribution 


system will ever allow it. 


own use, he began to study the possibilities. 
Consider the music retailing system as it 
exists today. You go into a store, purchase a 
disc, take it home, play it, and put it on a 
shelf. Its no different from the way people 
bought records 70 years ago. 

Now imagine something slightly more 
convenient: a music database on a comput- 
er, cross-indexed by artist, date, and song 


title. Imagine that when you click on a 
song, you hear it immediately, straight from 
your hard drive to your stereo. 

There's only one snag in this scenario: 
Digitized music eats a huge amount of disk 
space. The sounds on just one CD require 
600 to 700 Mbytes of storage. So Thompson 
looked for a way to compress music and 
conserve space. 

There are two methods of compressing 
sound: lossless and lossy. In the lossless 
approach, digitally sampled music is coded 
in such a way that it can be turned back 
into its exact original sequence of bits. This 
approach allows a maximum compression 
ratio of about 5 to 1. 

By contrast, the lossy system discards the 
pieces of sound the ear can't pick up. When 
you see the decompressed signal displayed 
on the screen, it looks completely different 
from the wave form of the original - but it 
sounds miraculously the same. 

For the past 10 years, companies like Dol- 
by and Philips (the European electronics 
giant) have been developing schemes along 
these lines based on analyzing sound waves, 
describing them mathematically, and storing 
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the results as a sequence of numbers. 

But Thompson found the answer right 
next door to his workspace at Bell Labs. 
"The acoustic research department here 
has been doing pure research on and off 
since the ’20s,” he says. “That was when 
Western Electric used to do the soundtracks 
for movies. They told me they had a good 
algorithm for compressing music. I looked 
at what they had, and -” 

He shakes his head ruefully. *They're 
acoustics people, not computer people. 
They were using Fortran. Original, mon- 
strous Fortran. I reduced the algorithm's 
size by a factor of five and sped it up by a 
factor of hundreds and then started encod- 
ing music with it." 

Most of the original research work was 
done by Jim Johnston, under the guidance 
of Joe Hall and Jont Allen, two other Bell 
Labs scientists. 

Johnston freely admits that his early 
efforts were less than elegant. “It took me 
two years to develop the basic algorithm; 

I was hacking it 95 ways because I was 
working in the dark. Then the Fortran was 
translated into C language, 5,000 lines 


became 26,000 lines - and Ken Thompson 
came along and assassinated the whole 
mess." 

Collaborating with a young programmer 
named Sean Dorward, Thompson rewrote 
the code - it still performed the same task, 
but it ran in real time. In other words, the 
decompression program no longer took an 
hour or more to unlock two minutes of 
music; it could keep pace with the music, 
running in the background while the music 
played. Without this development, the sys- 
tem would have been unmarketable. 


Sitting at his workstation under the watch- 
ful eyes of the pink plastic flamingos, 
Thompson turns back to his video monitor 
and clicks the mouse button. The crooning 
of the Everly Brothers lapses into silence. 
He scrolls through a huge list of songs, 
clicks on another at random, and some- 
thing by Enya starts to play. 

The original CD has been compressed 
and stowed on a massive storage system in 
the next room - a stack of 50 12-inch laser- 
discs able to hold a total of 500 Gbytes. 
But the song could have been stored just 


as easily on the hard drive of a laptop - 
using Thompson's system, it has been com- 
pressed to less than 8 percent of its original 
size. (А Sony MiniDisc compresses music to 
20 percent of its original size.) Neverthe- 
less, the sound is still fresh and clean, 
indistinguishable from the original. 

Using this system, a mono recording can 
be compressed by a factor of 15 to 1; even a 
full symphony orchestra in stereo can with- 
stand 10 to 1 compression without a notice- 
able loss of quality. This means that within 
a couple of years, it should be possible for 
consumers to buy up to 15 hours worth of 
oldies on one CD. 

But this is just the beginning of some 
awesome possibilities. Thompson has a 
vision of how music compression could 
revolutionize our access to sounds - if the 
distribution system will ever allow it. 

“What I would like to see,” he says, “is a 
central library of every recorded work. Га 
like to sit down, pick pieces and compare 
versions, and Га like to do this from home. 
One way would be via cable TV. The cable 
companies want to do this with movies, but 
that won't be commercially viable for years. 
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Тһеу'ге aligning before the medium is 
ready. But with compression, the medium 
is ready for music right now. You could get 
50 audio streams in one TV channel.” 

In Thompson’s scenario, the cable box on 
top of your set becomes the output device 
for a remote music library that functions 
like the biggest jukebox in the universe. 
You select any song, old or new, and hear it 
immediately. 

“Cable is a three-layered structure,” 
Thompson says. “The first layer of distribu- 
tion is already via fiber. The middle level is 
being converted to fiber, partly in anticipa- 
tion of advanced services and partly 
because fiber needs less maintenance. As 
soon as fiber completes that second jump, 
you could probably have one out of three 
homes pick up a different tune, actively, 
without impacting TV broadcasts. Another 
way to achieve this is through ISDN, but 
that’s not real yet. The only real thing in the 
home right now is cable.” 

Of course, this would destroy the current 
system for distributing music. 

“Tt would be a nightmare,” Thompson 
agrees. “Music publishers have fits over 


this kind of thing. Distributors have already 
panicked over digital audiotape and pretty 
much crushed it. They’re so fearful of the 
future. They don’t stop to wonder if they’d 
like to swap what they do now in return for 
a monthly subscription fee from every home 
that gets cable TV.” 


"| have no idea how the 
system is going to be funded. 
I don't even care if it's going 
to be successful commercially. 


| just want to use it." 


But what about piracy? With unlimited 
access to every piece of music ever record- 
ed, there would be unlimited home taping. 

Thompson doesn't see this as a problem. 
“Once you have all the music stored зоте- 
where - it doesn't have to be central, so long 
as it seems central - this alone would pro- 
tect it. To reproduce the entire service, 
someone would have to invest a huge 


amount of money. You could steal a song, 
but who could steal them all? And if the 
listening fee is low enough, no one would 
bother to make copies. You'd just pay 
another nickel to hear the song again. 

I think it would sell 10 times as much 
music as people buy now. But the guys who 
are potential losers are scared to death of 
it, and the guys who are potential winners 
aren't even aware of it. You don't find cable 
TV companies thinking about audio.” 

So how is it going to happen? 

“I have no idea how it's going to be fund- 
ed,” Thompson says. “1 don't even care if it's 
going to be successful commercially; he 
shrugs. “I just want to use it.” 

He points out that some erosion of con- 
ventional music distribution has already 
begun. “There are people on the Net swap- 
ping 8-bit sampled music they’ve created 
themselves. Aerosmith has released cuts 
from an album on the Internet. The only 
thing that saves full CDs from being 
exchanged via BBSes or the Internet right 
now is their bulk. But 20 or 30 years from 
now, the data on a CD is going to be a 
drop in the bucket.” 
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AT&T, however, isn't the only company 
with the technology to enable this type of 
distribution scheme. In fact, Dolby Labora- 
tories's work could turn out to be a major 
rival. Dolby released its first audio-encod- 
ing scheme, AC-1, back in 1985. It was 
designed mainly for specialized applica- 
tions in satellite broadcasting. Subsequent- 
ly, an AC-2 system was used for the trans- 
mission of stereo signals from TV studios to 
transmitters, enabling a compression ratio 
of around 5 to 1. 

In the '90s, Dolby developed AC-3 for 
movie theaters. This enabled multiple chan- 
nels of audio - three front and two rear, as 
well as an additional low-frequency bass, 
band-limited channel - to be recorded on 
one strip of film. “AC-3 was our first 
foray into multichannel audio coding,” says 
Stan Cossette, an engineering manager at 
Dolby. “The system takes advantage of 
redundancies between channels that are 
being listened to simultaneously. Also, if 
there’s a little noise on the rear channel 
while an explosion sounds on a front chan- 
nel, you’d never hear it in an open room, so 
you can omit it.” 

According to Cossette, AC-3 has now 
been accepted as a standard for high-defin- 
ition TV and is a leading contender in the 
ongoing battle to establish MPEG-2, an 
international protocol for compressing 
both audio and video signals. (The original 
version of MPEG is already being used in 
applications such as RCA’s Digital Satellite 
System for satellite TV.) 

MPEG-2 was supposed to be backwardly 
compatible with MPEG-1, meaning that the 


of music and rated the quality of the com- 
pressed and decompressed signals on a 
five-point scale. 

At a sampling rate of 520 Kbits per second, 
AT&T’s compression scheme scored highest 
overall. Cossette feels that Dolby’s AC-3 
came so Close, it was virtually a tie. But 
Johnston angrily disagrees. “Dolby doesn’t 
have a leg to stand on,” he says. “They had 
two signals above 4.0 on the standard scale. 
We had six signals above 4.0. That is a clear 
indication of superior quality.” 

Johnston also points out that although 
none of the compression schemes scored a 
perfect 5 on all signals, it’s meaningless 
because in some cases the judges gave the 
original sound a score less than 5, thinking 
it was a processed signal instead. 

Even among experts, human perception 
of sound is unreliable. Johnston, now 41, 
learned his first lesson in this area during 
college days. After he installed a new sound 
system in the auditorium for touring rock 
bands, audiences complained that it wasn’t 
loud enough - although it was as powerful 
as the one that had been there before. “So 

I took a pair of back-to-back diodes,” he 
recalls, “and a series potentiometer, and 
the lower I turned the pot, the louder peo- 
ple thought it was.” In other words, using 
parts available from Radio Shack for a cou- 
ple of dollars, he added distortion to the 
sound without increasing the power. “The 
original signal was too clean,” he says. “The 
more distortion, the louder people thought 
it was, and the more they liked it.” 

Later, he fooled some hard-core audio- 
philes by putting a switch on the front of a 


Maybe one day, you'll sit at home and browse through the 


biggest jukebox in the universe. When that day dawns, once 


again Thompson will have gotten what he wanted. 


new standard would still work with old 
decoders. Philips persuaded the standards 
committee to use its Musicam sound-com- 
pression technology for MPEG-2, but neither 
AT&T nor Dolby felt satisfied with Musi- 
cam’s performance; the MPEG-2 contest was 
eventually reopened to allow their nonback- 
wardly compatible systems to compete. 

In 1994, Dolby's AC-5 and AT&T's com- 
pression system, developed by Johnston 
and Thompson, went head to head with 
two other contenders in special listening 
tests in Europe. Judges heard various types 
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broken tube amplifier that had a transistor 
amplifier hidden inside it. The switch 
added some distortion of a different kind, 
and once again, people preferred the subtly 
altered sound. “Distortion is not necessarily 
bad,” he says. “It all depends on what you're 
used to and what you're listening to. When 
people saw the vacuum tubes, they heard 
what they expected to hear” 

High-end audio is a priesthood with its 
own strange sacraments, such as monster 
cables with gold-plated connectors. John- 
ston is about as welcome in this world as a 


blasphemer at Catholic mass. *Their mea- 
surements are close to meaningless," he 
says. “То take just one example: Distortion 
of a sine wave at one frequency is basically 
irrelevant. The response of a real system 
into a real complex load - including the 
interactions of the crossover in the speaker 
cabinets - is relevant, but it's a lot harder to 
measure, so you hardly ever see it done.” 

Johnston describes himself with disarm- 
ing frankness as “grouchy, graying, and 
slightly bald.” He speaks in the exasperated 
tone of a maligned iconoclast when talking 
about his run-ins with music salespeople 
or the true believers he jousts with in the 
Usenet group rec.audio.high-end. 

His feisty combativeness suits him well 
for the continuing struggle over the MPEG- 
2 standard, which will now almost certain- 
ly incorporate two compression schemes - 
one of them Philips's Musicam, the other a 
nonbackwardly compatible standard prob- 
ably from Dolby or AT&T. 

Despite some nasty international politics 
(the standards committee is dominated by 
Europeans who are loyal to Philips), John- 
ston seems hopeful that an objectively rea- 
sonable decision will be reached - and he 
believes it will favor AT&T. “Dolby will 
have to accept the fact that its performance 
simply does not stand up to our 
performance,’ he says. 


Mavericks like Johnston and Thompson 
have more to consider, though, if the radi- 
cal change in music distribution Thompson 
envisions is to ever reach consumers — 
their work is owned by one of the biggest 
corporations in the world. Does AT&T have 
any plans to push for a scheme along the 
lines he describes? 

For the corporate policy response to this, 
we must turn to a different source: Sandy 
Fraser, associate vice president of the 
Information Sciences Research division at 
AT&T Bell Labs. 

“Right now,” says Fraser, ^we're in com- 
petition with four other companies to have 
our audio compression standard adopted 
for FM radio broadcasts. The Federal Com- 
munications Commission wants to replace 
FM with digital to bring higher quality to 
the listener.” (Presumably, digital compres- 
sion might also enable more stations to 
share the existing radio spectrum.) 

Will compression and decompression 
technology be sold to the public? Will AT&T 
offer its own decoder hardware, the same 
way it once tried to build microcomputers? 


We're working with … various compa- 
nies,’ Fraser says evasively. “1 can’t 
announce anything yet.” 

What about distribution? Will the corpo- 
ration start sending music over its long- 
distance telephone network? 

“With efficient digital coding,” he says, 
“you certainly could transmit music over 
telephone wires.” 

How do the record companies feel about 
this? 

“There is an expectation that this will 
happen; it’s a matter of when, not if. But 
I don’t think anybody really wants to see it 
happen because there’s a well-established 
industry doing well out there - why rock the 
boat? And there’s a great deal of worry that 
the consumer will make unregistered 
copies. But we have experience dealing with 
encryption, so there are things we can do.” 

This sounds like copy protection all over 
again. It’s nowhere near Thompson’s vision 
of a system so big and cheap that encryp- 
tion would be unnecessary. 

When will decoders become available? 

Fraser hesitates, then backs away from 
the question. “Shortly,” he says. 

Within two years? 

A expect you'll be able to buy it in several 
forms, in much less than two years.” 

Sometime this year? 

“T can’t comment on that.” 

Will it cost more than $1,000? 

He laughs. “It wouldn’t sell if it cost more 
than that.” 

So in the near future - maybe even by the 
time you read this - you can expect this 
level of music compression to become an 
everyday reality. You may also gain the 
power to take a piece of music and squish it 
yourself to one-tenth its size, without any 
audible loss of quality. In that case, you'll 
be able to fit a CD onto an 88-Mbyte 
SyQuest cartridge and make as many un- 
degraded bit-for-bit copies as you want. 

Or, you'll be able to swap high-quality digi- 
tal files over the Net without tying up your 
modem for hours at a time. 

And maybe one day, you'll sit at home 
and browse through the biggest jukebox in 
the universe. When that day dawns, once 
again Thompson will have gotten what he 
wanted - and we will have entered a new 
era in which music flows into our homes 
like water. m m m 


Charles Platt (cp@panix.com) writes 
science fiction books and science articles. 
He is a frequent contributor to Wired. 
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In 1983, only 3,000 Hawaiians spoke their па ме language. 
Now, a new movement is using a BBS and networked classrooms 


По ТЕ Memo Halawai Kükaküka Lawelawe 


Hawaiian children 
wishing to correct 


a typing error 
select “Ho‘iho’i 
mai” from the 
menu bar – and 
help “undo” an 
entire century of 
linguistic decline. 


to teach children their lost legacy. 


By Constance Hale 


tis 1823 in Honolulu, and the Reverend Hiram Bing- 

ham is sitting down to his writing table. Not one to 
let tropical humidity dampen his sense of propriety, 
Bingham is wearing a black frock coat and high-necked 
white blouse. His countenance: austerity in the 
extreme. Bingham is leader of a group of New England 
Calvinist missionaries who have come to the Polyne- 
sian chain with 
уна — gone express pur- 

* pose: to stamp 
out paganism. 

To this end, 
Bingham is brac- 
ing for a formida- 
ble task, one that 
* will take him and 
his seven accom- 
plices 16 years to 
achieve: translat- 
ing the Bible into 
Hawaiian. Bing- 
ham's Bible pro- 
ject will be no 
cakewalk: Hawai- 
jan - a poetic 
Polynesian 
tongue with few 
parallels to Eng- 
lish - has never been consigned to letters. Only one 
printing press even exists West of the Rockies - an 
aging Ramage iron-and-mahogany model Bingham 
hauled around Cape Horn. But no matter: Bingham is 
determined to hoist the pre-literate, ancient Hawaiian 
culture into a new medium and a new age. 

Now, fast-forward. A trio of unlikely geeks is huddled 
around a computer rammed into the corner of a tiny 
office at University of Hawai'i in Hilo, a modern cam- 
pus whose blocky concrete buildings defy the lush sur- 
roundings. The three are Keao NeSmith, a 29-year-old 
hunk of a Hawaiian wearing a white WordPerfect T- 
shirt, blue-and-black plaid shorts, and black zoris; 
Keiki Kawai‘ae‘a, a 58-year-old perky mom dressed in 
tapa-print culottes and gold cloisonné bracelets (whose 
black lettering spells out her full name, Keikilani, or 
*child of the heavens"); and Keola Donaghy, 55, the 
full-bellied son of an electrician from Philly, sporting 
jeans, a UMEN T-shirt, and aviator glasses. 
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The year? 1994. The mission? To undo much of what 
Hiram Bingham set in motion a century and a half 
earlier. The means? A Mac IIfx with 8 megs of RAM 
and a 175-Mbyte hard drive. This is the central nervous 
system of Leoki (the powerful voice), a Hawaiian-lan- 
guage bulletin board system that is one of the first 
BBSes set up to teach a Native American language. In 
addition to e-mail, it features a newspaper, chat lines, a 
tailor-made Hawaiian-English dictionary, user feed- 
back, and a voting booth. 

The trio's purpose is every bit as religious as was 
Bingham's: they want to save their ancient culture. 
They, too, are using language - what their UH 
colleague Professor Larry Kimura describes as “the 
bearer of a people's culture, history, and traditions." 
Unlike Bingham, they are attempting to retrieve some- 
thing that had almost slipped away. But can technology 
bring a lost legacy back from the brink? 


When the Hawaiian Islands were “discovered” by the 
British Captain James Cook in 1778, about 550,000 
Hawaiians inhabited them. These Polynesians cultivat- 
ed plantations of bananas, coconuts, sugar cane, and 
taro. They cooked pigs and harvested the sea. Living in 
villages of thatched huts, they were guided by concepts 
of mana (spiritual power) and kapu (human laws or 
taboos). Chiefs and priests held sway over commoners. 
Tradition and heritage were expressed primarily 
through chant and dance. 

Needless to say, when the missionaries arrived in 
1820, they were less than thrilled by this version of 
paradise. Their attitude was aptly summed up by the 
19th-century evangelical A. F. Judd: *Darkness still 
brooked over the land, and there still continued idola- 
try, the taboos of the priests, wars, famines and 
death..." The language, too, seemed primitive and defi- 
cient in the missionaries' eyes: not only had it never 
been written down, but it lacked a whole host of words 
the missionaries deemed critical. (Jesus, for starters.) 

But there were dissenters. Reverend Lorenzo Lyons, 
for one, praised the native tongue as “grand, old, 
sonorous, and poetical.” Lyons wrote: “I’ve studied 
Hawaiian for 46 years but am by no means perfect ... it 
is an interminable language ... one of the oldest living 
languages of the earth, as some conjecture, and may 
well be classed among the best.” 
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And while there had been no writing in 
Hawaiian before Bingham - no Bible, no 
books, no newspapers - there were stories. 
There were stories about Maui, the Hawai- 
ian Apollo, who wove a rope out of his sis- 
ter’s hair, snared the sun as soon as it rose 
one day, and negotiated for longer hours to 
fish, farm, and dry bark cloth. There were 
stories about Pele, the goddess of the vol- 
cano, who expressed her wrath with 
molten lava and orange fire. And there 
were ancient chants that related the spiri- 
tual, familial, historical, and cultural vitali- 
ty of Hawaiians; among them was the 
Kumulipo, a creation myth that has often 
been compared with Beowulf. 

But the Hawaiians’s belief in chants and 
the power of the spoken word didn’t neces- 
sarily translate to a belief in the written 
word. When Liholiho, the young son of the 
conqueror Kamehemeha I, asked mission- 
ary Asa Thurston to write his name, 
Thurston spelled it out: “li-ho-li-ho.” 
Liholiho looked at it “long and steady,” 
according to a missionary account, then 
announced to Thurston: “This does not 
look like me, nor any other man.” 

Written or not, Hawaiian was an incredi- 
bly precise language – especially when it 
came to things that really mattered to 
Hawaiians. No fewer than 17 names exist 
for the various winds of tiny Hälawa Valley 
on Moloka‘i. And each of the different per- 
mutations of just one kind of fish has its 
own term: pua‘ama is a “mullet under a 
finger length”; kahaha a “mullet about 


letters for foreign words. When a Hawaiian 
synonym didn’t exist, they just transliterat- 
ed: “Christ” begat Kristo, “David” begat 
Kawika, “school” begat kula. 

Ultimately, Bingham’s Bible did help 
bring literacy to the Hawaiians - by the turn 
of the century, 125 newspapers were being 
printed in the Hawaiian language. But what 
began as an assault on Hawaiian spirituality 
soon widened to an assault on the entire 
culture. The missionaries suppressed 
bawdy chants and the salacious hula; Amer- 
ican and European immigrants wrested 
lands from Hawaiian chiefs; haole (white) 
businessmen, seeking to improve agricul- 
tural profits and backed by US Marines, 
overthrew Hawai‘i’s monarchy. And, by 
1900, the Hawaiian tongue - the culture’s 
linchpin - was officially banished from gov- 
ernment offices and could only be taught in 
public schools as a foreign language. This 
prohibition on speaking Hawaiian ushered 
in a century of linguistic decline. 


“T didn’t realize Hawaiian was a dying lan- 
guage until I went to Honolulu,” says Keao 
NeSmith. “My friends would speak to me in 
Hawaiian; I answered in English. No big 
deal.” As a child, NeSmith was steeped in 
Hawaiian tradition: he grew up among 
Hawaiian-speaking families in Kekaha, a 
rural town on the western shore of Kaua‘i, 
and his mother is a master of the hula. A 
Mormon, NeSmith attended the Brigham 
Young University on O‘ahu’s North Shore, 
then followed friends to Provo, Utah, where 


Ву 1900, the Hawaiian language – the culture’s linchpin – 


was Officially banished from government offices and could 


only be taught in public schools as a foreign tongue. 


eight inches long”; and ‘ama‘ama a “mullet 
about 12 inches long.” 

But, for all its richness, the language still 
struck the missionaries as lacking: there 
were no words for such New Testament 
necessaries as faith, holiness, throne, and 
demoniac. “The natives call an angel either 
an akua, a god, or a kanaka lele, flying 
man,” lamented one missionary. Another 
pointed out that the Hawaiian aloha had to 
be used in the Bible for everything from 
salutation, to love, charity, and mercy. 

But the missionaries made do. They 
devised an alphabet, settling on 12 Roman 
letters for Hawaiian words, plus a few more 


WIRED А ШОШ 9/975 


ће worked as а customer-support operator 
at WordPerfect. 

It was in Provo that NeSmith’s nostalgia 
kicked in. “I got shanghaied into being a 
teacher for a local Hawaiian language 
class,” he remembers. By day he was 
answering questions about WordPerfect; by 
night he was fielding questions about his 
native tongue. It wasn’t long before he 
started thinking about putting computers 
and Hawaiian together. 

NeSmith came home to Hawai for good 
in 1992, four days after Hurricane Iniki 
had devastated his island and hometown. 
He returned to help clean up the yard and 
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“pick up whatever was left of the roof.” 
But however much his home had been 
destroyed, other cultural forces had 
wreaked even greater devastation on 
Hawaii as a whole. “Seeing Honolulu 

was really depressing, really sad,” he says, 
referring to the development and over- 
crowding that had turned the capital into 
a “concrete jungle.” The Hawaiian lan- 
guage, too, needed rescue. 

NeSmith’s timing was perfect. By 1992, 
two decades of Native Hawaiian activism 
were coming to fruition. The civil rights 
and anti-war movements of the '60s and 
early ’70s had sparked anger and stirred 
ethnic pride among Native Hawaiians, who 
moved to reclaim their land, their lan- 
guage, and their heritage. If there was one 
watershed moment for the dying Hawaiian 
language, it must have come in 1985, when 
a study showed that only 32 students under 
18 (most of them concentrated in remote 
hamlets of Капа“ and Ni‘ihau) were able to 
speak Hawaiian. (At the time, experts esti- 
mated that fewer than 5,000 adults spoke 
the language - most of them over 60, scat- 
lered across seven islands, and speaking 
mostly English day to day.) 

Immediately after the study, a dedicated 
group of professors and activists - many of 
them now at the University of Hawaii in 
Hilo - gathered in Honolulu to start plot- 
ting the great Hawaiian-language come- 
back. Step One: repeal the century-old law 
prohibiting the teaching of Hawaiian in 
public schools. Step Two: establish a sys- 
tem of public schools with Hawaiian-lan- 
guage immersion programs. 

Today, students attend eight Hawaiian- 
language elementary schools on five differ- 
ent islands. One middle school has opened 
its doors, and last January, state agencies 
approved (to the tune of US$2.1 million) 
the first Hawaiian-language high school to 
open its doors in a century. Classes will 
start there this September. 


Once the schools started opening, it came 
time to hoist the Hawaiian language into 
the techno age - hook, line, and SLIP con- 
nection. That's when NeSmith joined forces 
with Keiki Kawai‘ae‘a and Keola Donaghy. 
In computer networks the three found a 
new medium that used the oral azd the 
textual as its currency, a medium perhaps 
better suited to an oral tradition than the 
book ever was. 

The BBS idea started when Keiki 
Kawai‘ae‘a became one of the first teachers 
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for the Hawaiian-immersion schools, 
known as Kula Kaiapuni. Like the children 
she coaches, Kawai‘ae‘a reflects the ethnic 
soup that is Hawaii and the Pacific Rim. A 
mix of Hawaiian, Chinese, and Okinawan 
ancestry, she was raised on Maui and in 
Los Angeles. Her foundation in the Hawai- 
ian language came from her family, where 
she was the eldest of 18 grandchildren at 
the family ranch. She credits her Hawaiian 
grandfather for instilling in her a sense of 
tradition. Her first fishing lesson: Never 
catch a fish and think it’s your pet. 

At the University of Hawai‘i in Honolulu, 
Kawai‘ae‘a was inspired by Professor Larry 
Kimura, well known among Hawaiians as a 
Hawaiian-language scholar and songwriter. 
Before long she was a Hawaiian-studies 
teacher at a Honolulu private school. And 
after 10 years, she moved to Pa‘ia on Maui, 
to launch the Kula Kaiapuni there. 

Computers were an essential part of her 
plan: she wanted to instill students with a 
sense of pride in both their language and 
its utility. “We want everything available to 
children who speak Hawaiian that is avail- 
able to children who speak English,” she 
says. “We want children to know that 
Hawaiian is not just good enough for sitting 
at a party and talking story. Hawaiian is 
good enough for every part of life. That is 
the sign of a healthy, living language.” 

But during time with her students in the 
computer lab, which was stocked with 
Apple II and Ile computers, Kawai‘ae‘a was 
faced with a new dilemma: how to make 


crossed paths with NeSmith, enlisted to 
translate computer-menu options into 
Hawaiian, and Donaghy, a computer jock 
learning Hawaiian on his own. Donaghy’s 
Irish surname reflects his ethnic identity: 
he is the son of mainlanders, though born 
and raised on Maui. After a stint as a cop, 
then music school in LA and some studio 
work as a jazz and rock electric-guitarist, 
he settled into a job at Nadine’s Music in 
Kahului, Maui. From there he freelanced 
with Steely Dan (“taking care of the group’s 
Macs and making sure everything was 
working”); before long he had started a 
Macintosh BBS called MauiLink. 

By 1990, he was also nurturing contacts 
in the Hawaiian community, and through 
the “coconut wireless” (Hawaii’s grape- 
vine), he hooked up with Kawai‘ae‘a. The 
big kahuna of MauiLink found a new call- 
ing - as the big sysop of Leoki. 

By March '94, Donaghy had Leoki up and 
running. Six months later, the Kula Kaia- 
puni were on the Net; soon after they were 
homesteading on the World Wide Web. 
Today, a dozen years after the original 
study (and wake-up call) showing that only 
32 Hawaiian children spoke their native 
tongue, the number is 1,000 and climbing. 
And that’s just the kids. 


“Pm mother dreamer,’ says Kawai‘ae‘a, 
adding: “Keola is father doer. We can’t 
make our dreams happen without technol- 
ogy. It’s taken thousands of hours to figure 
out how to make technology work for us.” 


But once the machines are there, what on earth do you call 


them? Do you transliterate, naming the computer kamepiula? 


Or make up a new term, like lolouila, or “electric brain”? 


her pupils as computer-literate as any other 
students while using all-Hawaiian instruc- 
tion. “They were so excited about comput- 
ers,’ she remembers, “but the only thing we 
had to teach them with was in English.” 

Soon, Kawai‘ae‘a latched onto the 
promise of telecomputing and the hope that 
in corresponding with each other, students 
would get more of the pure Hawaiian 
they’d need: “Our numbers are small at 
each immersion site, and in many ways the 
groups are isolated. Could we hook them 
up to the students at other sites?” 

It was at this juncture that Kawai‘ae‘a 
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Beginning with the terminals in the vari- 
ous computer labs, Donaghy and 
Kawai‘ae‘a linked the sites with a Macin- 
tosh IIfx server (donated by Apple Library 
of Tomorrow) and FirstClass software 
(bought with a $5,000 grant from the Bank 
of Hawai‘i). They connected the server to a 
statewide electronic services gateway that 
gives islanders toll-free access from any- 
where in six of the state’s seven inhabited 
islands. (The seventh and smallest inhabit- 
ed island, Ni‘ihau, has no phones.) They 
named their brainchild Leokt. 

As it turned out, the mechanical obstacle 


- getting the computers and setting up the 
BBS - was the easiest part of Donaghy’s job. 
Other hurdles were far greater - ones 
Hiram Bingham would have found all too 
familiar. Donaghy had to devise a means to 
word process two diacritical language 
marks, without which Hawaiian would be 
much tougher to decipher. For instance, 
take out the diacriticals in the word ра 
(раһ-ооо) and you get pau (pow). It’s the 
difference between the term for a Victorian 
riding skirt and the word for “finished.” 

He had to be inventive. What hardware 
and software combination could accommo- 
date such idiosyncrasies as the ubiquitous 
glottal stop (denoted by a single open quote 
before vowels and equivalent to a conso- 
nant) and the macron (a bar over vowels 
that changes their sound)? He modified 
screen fonts, created a new keyboard lay- 
out, and made sure that once logged on, a 
child didn’t see a single word of English. 

This accomplished, Donaghy found he 
could translate programs like ClarisWorks 
and Kid Pix into Hawaiian. And he import- 
ed the entire text of the immersion pro- 
gram’s working dictionary into Claris Dic- 
tionary - after all, nothing would be com- 
plete without the ability to have kids spell 
check their assignments. Having created 
new characters, Donaghy customized the 
keyboard and modified the initial login 
screen to read entirely in Hawaiian. 

Kawai‘ae‘a, Donaghy, and NeSmith man- 
aged to get computers that spewed Hawai- 
ian throughout the classrooms of the Kula 
Kaiapuni. But once the computers are 
there, what on earth do you call them? Do 
you transliterate (as Bingham did to settle 
on Kristo for Christ), and call the computer 
kamepiula? Or do you make up a term from 
components that already exist in Hawaiian 
- say lolouila, or “electric brain"? 

As the curriculum of the Kula Kaiapuni 
expanded, teachers found themselves need- 
ing terms unimaginable a century ago, 
when the language had, in effect, become 
frozen in time. (What is the Hawaiian word 
for an adventure story? How do you say 
“floppy disk”?) Before long, Kawai‘ae‘a and 
NeSmith turned to a lexicon committee - 
comprised of professors and native speak- 
ers – that now gathers seven times a year to 
grow the language. Searching for a Hawai- 
ian term for “upload,” the committee set- 
tled on ho‘ouka, “to load or put up on.” 
Ho‘ouka describes how you would put a 
saddle on a horse. Ho‘ouka also gets a suit- 
case into a trunk. Now it also gets a file 
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onto the Net. In other cases, the committee 
members resorted to Bingham’s translitera- 
tion methods: they took an English term 
and made it Hawaiian sounding. “Line” 
became laina. “Telephone” became kele- 
pona. *Beep? became pipa. 

In the transition from an oral to a more 
textual tradition, curious resonances crop 
up. Over and over again each day, a child 
computing in Hawaiian selects Маїата, 
from the pull-down File menu. Meaning “to 
save,” тайата has become a kind of rally- 
ing cry in contemporary Hawaii: malama 
pono means “take proper care, таїата 
‘dina means “save the land,” and тайата 
Hlelo means “save the language.” Perhaps 
unwittingly, the children are “saving the 
language” every day. 


The Рача School sprawls across the lower 
slope of Haleakalä, Maui’s enormous dor- 
mant volcano and “house of the sun.” The 
main building is a gracious, turn-of-the- 
century hall that lords over a sweeping 
grassy lawn shaded by banyan and mon- 
keypod trees. 

At Рага School, the Hawaiian-immersion 
classes open each day with an oli, a call- 
and-response chant between teacher and 
students. In the chant, students - fresh off 
the lawn from running and playing - ask 
permission to come into the class and seek 
knowledge. 

The children gather and chant: 


drawn cartoon character, kind of a Casper 
the Friendly Computer. He speaks in 
Hawaiian: Leo nahenahe (speak in a sweet, 
gentle voice), Mai Кил i па pihi (don't 
pound on the keys), Ноїлої i Каи pa 
malule (return your floppy disk). 

Of the school’s 250 students, roughly half 
are in the Hawaiian-immersion program. 

I visit the “lead class” – 17 fifth- and sixth- 
graders, most of them of an ethnic mix 
favoring Hawaiian. 

As I sit and try (unsuccessfully) to blend 
in, four children – with deep mahogany- 
colored skin, black hair, and dark, alert 
eyes – cluster around ап L-shaped table. 
Today, they are tackling long division - in 
Hawaiian! Their sense of identity is evi- 
dent: one boy's T-shirt reads Рико“а kani d 
ina/ Waihe'e Maui (an ancient Hawaiian 
proverb describing how a coral reef grows 
into Waihe‘e Maui), emblazoned above а 
drawing of a Hawaiian warrior in a field, a 
giant volcano looming behind him. The 
slogan is straight from a land battle Hawai- 
ians recently won against a Japanese devel- 
oper planning to lay a golf course over an 
ancient burial sight. 

But leave the politics to the adults; these 
are still kids, struggling with math. 
“Kumu!” (teacher) they call, whenever 
they're stuck. When it's time for a live chat 
with Kumu Keiki, in Hilo, the entire class 
sits on the floor in front of a projection 
screen. Students take turns typing 


The Net may be a fertile ground for languages, like Hawaiian, 


emerging from an oral tradition. After all, computer networks 


- home of the "live chat" - bridge the spoken and the written. 


Ka uka o Kaukini (from the uplands of 
Kaukini) 

Ka nahele o Waihoi ё (to the forest of 
Waiho‘i) 

Кото 6, е komo ma loko nei (may we 
enter, do we have an invitation) 

Ma loko aku ho au ё (we acknowledge 
your welcome and shall now enter). 

The teacher having granted permission, 
they enter a generous high-ceilinged room 
with louvered windows and hardwood 
floors. In one half, the walls are azure blue, 
decorated with posters of Hawaiian kings 
and queens and kids’ block prints in the 
style of Polynesian petroglyphs. In the other 
half - a computer lab jammed with 25 ter- 
minals - walls are covered with a hand- 
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messages. One boy, named Keawe, types 
gingerly, then loses all self-consciousness 
when Keiki Kawai‘ae‘a sends him a reply: 
“Wait,” he begs in Hawaiian, “Can I answer 
her?” Everyone helps him spell out: ‘o 
kinipopo popeku Коа hàuki punahele” 
(“football is my favorite sport" - with a 
couple of spelling errors thrown in). 
“Computers lend a lot to their literacy in 
Hawaiian,” says teacher Malia Melemai, 
adding that reinforcing literacy is critical 
in what is otherwise an oral tradition. Even 
more than longhand, computers heighten 
the childrens’ consciousness of spelling and 
expression as they write, edit, and revise. 
“The urgency and value of computers is 
higher here than in conventional schools,” 


Melemai says. These kids really hunger for 
connections and look forward to the day 
when the BBS will link them with kids on 
the mainland and around the Pacific. “Leokt 
opens a door for them, to friends who speak 
Hawaiian and who are not teachers, who 
are their own age but far away.” 

“It’s fun,” says 11-year-old Lé‘ahi Hall, 
who says Leoki is her favorite application. 
*You can talk to friends on other islands 
that you miss a lot - and you don't have to 
use the telephone." 

The articulate, balletic sixth-grader, 
daughter of an attorney and an activist, 
plans to use Hawaiian throughout her life. 
Her ambition? To become a teacher *like 
Kumu Keiki and Kumu Malia, because the 
language needs to go on." 


Talk to kids like Lé‘ahi - or to Keola Don- 
aghy, who is organizing Hawaiian lessons 
via the Internet - and it all seems so sim- 
ple: get Hawaiian online, spread the word, 
revive the language. But is it? 

The best way to learn languages is 
through immersion - not just in the lan- 
guage, but in the culture. The same is true 
for Hawaiian, perhaps even more so, since 
it has always been largely aural and highly 
esoteric. Mary Kawena Pukui, the late 
expert in Hawaiian, warned that the lan- 
guage has more words with multiple mean- 
ings than almost any other. She told the 
story of some eager business folks who 
wanted to give a new hotel a Hawaiian 
name. They chose Hale Гега, or “joyous 
house.” Little did they know that le‘a also 
means “orgasm.” And what about the 
Hawaiian language's sheer musicality? 
(Hawaiians were so taken aback by the 
consonant-laden harshness of English, 
writes Larry Kimura, that in slang they 
called it пати, “grumbling,” and hiohio, 
*of a flatulence-like whistling.") 

Can a computer BBS - or, for that matter, 
can the Net - ever do justice to a language 
so full of melody and nuance? 

Or, on the other hand, is the Net a fertile 
ground for languages like Hawaiian? After 
all, computer networks - home of the *live 
chat" - bridge the spoken and the written. 
But who knows yet whether the global vil- 
lage promises a flourishing of indigenous 
tongues, or whether the Net will become, 
linguistically, The Great Homogenizer? 

Maybe the language of the online world 
will be enriched by projects like Leoki. Cer- 
tainly, NeSmith, Kawai‘ae‘a, and Donaghy 
envision the day when islanders are linked 
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with Hawaiian-speaking emigrés on the 
mainland. Ultimately, they plan to link up 
Hawaiians with their Polynesian cousins 
throughout the Pacific. 

Perhaps the Hawaiian experiment with 
technology will be mirrored by other pro- 
jects in indigenous languages - ones that 
have been all but subsumed by a more 
widespread national language. Imagine 
BBSes spreading Catalan, Welsh, Breton, or 
Maori, the indigenous language of New 
Zealand, whose 850 native “language nest” 
schools have been an inspiration for the 
Kula Kaiapuni. (Unlike the Hawaiian 
schools, which suffered a devastating blow 
in January when the new Republican 
House threw the future of the Native 
Hawaiian Education Act into political jeop- 
ardy, the Maoris have enjoyed full govern- 
ment support - including a cabinet-level 
language minister for Maori affairs - that 
Hawaiians have, so far, been denied.) 

For some, like Leoki supporter Steve 
Cisler of Apple Library of Tomorrow, such 
BBSes represent the kind of community 
building that is the essence of telecomput- 
ing. The task, he says, is to get more people 
to talk to each other, and that will happen 
as more people hear – usually by word of 
mouth - about the real benefits of being in 
touch with others across the globe and of 
having access to useful information. He 
compares telecomputing to Amish barn- 
raisings where a community bands togeth- 
er to fill a need. Telecomputing, he adds, 
achieves the same thing and can be deliv- 
ered in the same spirit. 


А vestige of plantation Hawaii, Рача School 
reminds me - in its architecture, grace, 
verdancy, and those umbrella-like trees - of 
the elementary school I attended in another 
plantation town on O‘ahu. But at Waialua 
Elementary in the '60s, despite a large 
native Hawaiian population, Hawaiian cul- 
ture was only present in traces. We did 
learn one hula each year, but that was for 
an annual festival of oddly European ori- 
gins: May Day. We spoke pidgin English (a 
creole that mixed influences from each of 
the islands' main ethnic groups - Hawai- 
јап, Caucasian, Chinese, Japanese, 
Filipino). No one spoke Hawaiian - not the 
teachers, not the kids who were by blood 
pure Hawaiian, not the haoles like me. 
What a thrill to visit the UH-Hilo campus 
and to hear everyone speaking exclusively 
in the beautiful language that so nearly 
perished. And it's not just the language they 
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are bringing back, it’s the culture. Every 
child I meet there greets me not in the 
mainland way, by shaking hands, but in the 
Hawaiian way, with “aloha” and a kiss on 
the cheek. “A hui ho!” they call after me as 
I leave: Until we meet again! 

Born and raised in Hawaii, the islands 
are indisputably, deeply, my home. Yet, 
ironically, 1 have never felt so much an 
outsider as when wandering the halls of 
UH-Hilo, listening helplessly to so many 
voices chattering in Hawaiian. More pro- 
foundly than at any other time in my life, 

I am reduced to a ћаоје in the most original 
sense of the word: because I don't speak the 
Hawaiian language, I have become *a 
stranger.” 

But the revival of Hawaiian isn’t about 
estrangement; it’s about bridges. One 
image, in particular, has stayed with me 
from UH-Hilo: As I am leaving Edith Kana- 
ka’ole Hall (named after “Auntie” Edith, an 
educator, advocate, and cultural scholar), 

I walk down a long, gently sloping ramp. It 
leads away from the maze of lanai that 
connect the campus’ utilitarian concrete 
buildings, to wide, sloping lawns sheltered 
by abundant, ancient trees - banyan, nor- 
folk pine, hala, coconut palm. 

Ahead of me is a young man we might, in 
pidgin, call a “moke”: He’s a strapping 
native Hawaiian, dressed in a local version 
of the '90s protest outfit - worn black T- 
shirt and low-slung shorts, black zoris, 
ponytailed dreadlocks that reach all the 
way to his okole, and a squarish, straggly 
beard. He's big, beefy, and imposing. 

Approaching us from the direction of the 
lawn is an older, fragile Hawaiian woman 
whom we'd affectionately call a tütü (a 
grandmother, auntie, or elder). She dis- 
plays a headful of neatly combed white hair 
and wears a sky-blue polyester blouse and 
white slacks; she carries a very '50s pocket- 
book. 

“Aloha!” she calls out to her opposite, 
and they launch into a spirited, enthusias- 
tic conversation. They are “talkeen story” 
as we would say in that bastard local lingo. 
But for their heart-to-heart they choose 
Hawaiian, not pidgin. In the melody of 
their exchange a message is clear: Hawai- 
ian, that elegant language once thought 
dead, is reclaiming its home. m m s 


Constance Hale (constance(2 wired.com) 
was raised between sea and sugar cane in 
rural O‘ahu. She grew up to become associ- 
ate managing editor at Wired. 
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Microsoft/Intuit: Justice Blew It 


t's getting tougher and tougher to believe in the justice part 

of our justice system. Now, it's the Justice Department's turn 

to make a mockery of what's fair in its preening and crowing 
about busting the Microsoft-Intuit deal. Anne Bingaman – 
Janet Reno's antitrust hatchet person - proclaimed Microsoft's 
dropping of the Intuit deal as a “major victory for American 
consumers.” Hello? Has she ever used a computer? To me, this 
smells like a giant setback to consumers, who will be subjected 
to delayed benefits they might otherwise have received 
through the efficiencies of electronic banking, shopping, and 
other transactions. 
What really burns me up about this position is that Binga- 
man and Co. are presenting the 
American public with a cynical 
deception. In the guise of defend- 
ing the American consumer, what 
the Justice Department has really 
done is defend one of America’s 
special interests – the banking industry – which uses extreme- 
ly heavy-handed anti-consumer business practices. 

Have we already forgotten the savings and loan debacle? 
Government and the banking system have long been in collu- 
sion to take advantage of hapless consumers; l'm sure we've all 
had dismal experiences with the banking industry that make 
general support problems with Microsoft look trivial. 

| don't have the exact numbers at my fingertips, but fairly 
simple arithmetic demonstrates that Microsoft simply isn't that 
big of a company to warrant the kind of antitrust paranoia that 
the Justice Department has been promulgating. If you look at 
Microsoft's annual revenues, it's apparent that it only controls 
a small, single-digit portion of the computer industry. It's hard 
to make a case that a company with a small piece of the pie is 
capable of such egregious violations of antitrust law. 

My dad was an IBM lifer, and when | grew up, IBM really did 
control most of the worldwide computer market – yet its 
antitrust suit was ultimately dropped by the government. 


By Fred Davis 
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the Left Sleeps 


y liberal friends are in denial. They change the sta- 

tion when Rush Limbaugh comes on and cite low 

voter-turnout figures as evidence of the electoral 
illegitimacy of the new Republican Congress. They assert as 
obvious that Republicans and Democrats are the same now 
anyway, and dismiss the editorialists of The Wall Street Journal 
as nut cases. They speculate that after the experience of the 
'80s, the new conservatives will self- 
destruct. And they act as though they 
could rebut every last conservative 
argument before breakfast with one 
hand tied behind their backs. 

Dream on my friends because you 


By Phil Agre 
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Today’s market is much more diverse and open to competi- 
tion, as evidenced by the rapidly changing fortunes of the 
various computer companies. Remember, it was only a few 
years ago that Lotus dominated the industry with twice the 
annual revenue of Microsoft. 

Certainly, Microsoft isn't lily-white – the per CPU license deal 
with original equipment manufacturers definitely went over 
the line - but Microsoft is far from being a monopoly. Maybe, if 
it ever gets to the point where the company has 80 percent of 
all software revenue, we can accuse it of monopolization. In 
the meantime, it's just incredibly successful, which has a lot of 
people in a jealous rage. 

The Justice Department's attitude is a wake-up call to the 
computer industry. Despite the contributions we're making to 
the economy and to culture, the government doesn't like us. 
Instead it's out to protect its vested special interests, such as 
big banking, rather than support what I think is the most 
dynamic force, not just in our country but on the planet today. 

My cynical thought is that government will remain a dirty 
business for some time to come; and the only way the com- 
puter industry will be able to get what it deserves is to do a 
better job at playing along. | have to believe that the banking 
lobby somehow influenced the Justice Department, and yet 
the only lobbying the computer industry can respond with is 
the Systems and Procedures Association. What a joke. 

Now that computers are playing a broader role in society, it's 
even more critical to educate the government about the issues 
we face, and how the system can work with us rather than 
against us. | hate the idea of lobbyists manipulating the sys- 
tem, but if we don't fight fire with fire, we're the ones who will 
wind up getting burned. 


Fred Davis (3057504 mcimail. com) is a columnist for CMP 
Publications and author of The Windows Bible and companion 
CD-ROM. This article is reprinted with permission from 

DaveNet (http://www.hotwired.com/Signal/DaveNet/). 


are in serious trouble. Little analysis of the detailed electoral 
numbers is required to figure out that we're looking at the 
largest and deepest shift in US political institutions since the 
New Deal. The conservative movement has built an impres- 
sive web of institutions, a system of parallel structures with 
serious funding and a massive supporter base. And they're 
supporting these institutions with an array of communica- 
tions technologies. 

These institutions tend to mirror the existing mainstream 
media and liberal organizations with parallel media institu- 
tions (The Washington Times, talk radio, the Christian Broad- 
casting Network, and National Empowerment Television, all 
of them bypassing the mainstream news), parallel public- 


WIRED AUGUST 1995 


IDÉES FORTES 


interest organizations (the American Center for Law and 
Justice, which competes head-to-head with the ACLU and a 


batch of other conservative legal institutes employing the 


ACLU model while pressing for property rights and anti- 
affirmative action agendas), parallel intellectual networks 
(based, for the most part, in privately funded think tanks 

like the Heritage Foundation and the Manhattan Institute, 
law schools, and economics departments). Liberals can main- 
tain their denial because they have chosen, by and large, 

to remain uninformed about these alternative institutions. 
Their world has remained stable for so long that they have 
difficulty conceiving how changing political conditions could 
simply throw a switch, channeling cultural and financial 
resources to the new institutions, leaving old ones to wither 
and die. 

Of course, money and technology help build such institu- 
tions but they depend on much more. The last decade has 
seen the rise of a well-organized network of activists who are 
thoroughly educated in conserv- 
ative ideology, unlike the Rea- 
ganites of 10 to 15 years ago. 
They support and recruit young 
Republican activists on college 
campuses, they distribute ideolo- 
gy to people who can use it, and 
they sell books by laissez-faire 
economists Friedrich Hayek and 


| Ludwig von Mises, and by other conservative theorists to 


anyone who can read and understand them. 
The ongoing decimation of the liberal coalition is obvious 
in its nearly complete lack of rhetorical traction in rebutting 


conservative arguments. We can see this in the impunity with 


which conservative rhetors have appropriated words like 
"élites" (a term which no longer includes bankers, but does 


include journalists) and "political correctness" (a term once 
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only used seriously by sectarian Leninists but now routinely 
employed to conflate social dissent and political repression). 


Another sign of political weakness: the impunity with which 
these rhetors employ abusive vocabulary in their anti-liberal 
polemics – you can read any of P. J. O'Rourke's "enemies lists" 
in The American Spectator for the prototype, but the phenom- 
enon is pervasive. Liberals are unable to rebut these attacks 


because, by and large, they don't read them. 


In the next few years, as new technologies are used to 
organize a cadre of conservative activists along the lines 
pioneered by Newt Gingrich's Republican fund-raising 


machine GOPAC, more targeted communications channels 


will arise. The new conservative institutions will grow. And 
the Democratic Party will disintegrate. The corporate lar- 
gesse on which it increasingly relied as it began alienating 
its supporter base, has now shifted toward the Republicans. 
(Most of the current figures don't reflect this yet, since the 
radical shift only began toward the end of the 1994 cam- 
paign.) Corporate cash only went to the Democrats because 
money buys access - and the Democrats dished it out. Now 
this is no longer true, the same money will seek its natural 
home, and the inherent bias toward incumbents in the mon- 
ey-intensive political process will lock in with extra strength. 
The revolution will deepen. If they're smart, conservatives 
will take Republican theorist Bill Kristol's suggestion of hold- 
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ing "show trials" of failed government programs, presumably 
starting with examples from the departments of Energy, 
Transportation, and Housing and Urban Development. Even- 
tually, if not immediately, they'll empty out the Department 
of Education - a creature of the Democrats' most central 
constituency, the National Education Association. Does this 
sound extreme? What the liberal pollsters don't understand 
is that a conservative ideological network can support 
Republican initiatives using the tremendous grassroots fire- 
power of talk radio and other media. 

The biggest question is whether the new conservative 
majority has enough discipline to prevent a return to the 
social conditions of the 1880s, when a laissez-faire legislative 
majority and legal system allowed an unregulated market 
economy to create profound social chaos. Business coali- 
tions are already forming to eviscerate the Securities and 
Exchange Commission and the Food and Drug Administra- 
tion, which regulate perhaps the country's most morally 
hazardous industries. Increasingly frequent proposals to 
means test Social Security benefits will turn Social Security 
into a form of welfare greatly increasing its political vulnera- 
bility. The resulting upheaval will be an old-fashioned leftist 
revolutionary's dream, and will take place against a back- 
ground of a thoroughgoing conservative hegemony render- 
ing leftist arguments barely intelligible. 

The conservative political movement has a sophisticated 
infrastructure. It includes technical infrastructure – radio, 
fax trees, Newt Gingrich's videos and conference calls, 
direct mail and the databases that back it up, and so forth. 

It includes institutional infrastructure — activist training, 
networking groups like the Council for National Policy, 
industry public affairs operations, the Free Press, and a web 
of politically conservative religious institutions. It includes 
what we might call rhetorical infrastructure - the discursive 
forms of public relations that provide standard logical 
frameworks for the ceaseless circulation and reassembly of 
bits of fact, argument, and narrative by conservative 
pundits and activists. And the movement includes what 

we might call ideological infrastructure — a basic framework 
of abstract ideas filled in with this rhetorical material in 
particular settings. 

None of these levels of infrastructure suffices to character- 
ize or explain the material workings of the conservative 
movement. What's significant is the role that each level of 
infrastructure plays within the whole movement. And 
though technological networks are only one part of the pic- 
ture, they are intricately bound with the other parts. The 
technologies do not dictate their own use, but their specific 
advantages affect the workings of the larger social machin- 
ery - the institutional, rhetorical, and ideological machinery 
behind the movement's daily practice. 

The only way the world changes is through social organiz- 
ing and institution-building, and technology can't do this by 
itself. But let us be aware of the specific ways various social 
movements take hold of particular media and think about 
how the technologies might be used differently. 


Phil Agre teaches communication at the University of California, 
San Diego and edits The Network Observer (http://communi- 
cation.ucsd.edu/pagre/tno.html). 
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About a year ago, I was invited to speak at a conference on 
Cyberspace and the American Dream, to be held in Atlanta in the 
depths of August. By the way, they asked, could I also help draft 
a document in favor of decentralization, deregulation, and other 
noble aims and consequences of the rise of cyberspace? 

The conference sponsor was the Progress and Freedom Founda- 
tion. They had gotten my name, they said, from George Gilder. 
(Gilder covered semiconductors for my newsletter, Release 1.0, 
in the early ’80s.) I didn’t know about the foundation, but they 
mentioned that, along with George, Alvin and Heidi Toffler 
would be there. That was good enough for me. Oh yes. And Repre- 
sentative Newt Gingrich, too. I didn’t know a whole lot about 
Newt then, except that everyone I knew seemed to think he was 
the antichrist. Whatever, I thought. It would be interesting. I 
purposely avoided finding out much more about Newt - I figured 
Га rather form my own opinions. 

The hotel turned out to be one regularly used by the local 
Republican leadership for fund-raisers and other events. They 
knew Newt well. I felt I had walked into a world I didn’t under- 
stand. I discovered that the document I was to help draft was to 
be a manifesto. This conference had a meta-agenda. 

When I first met Newt, in a planning meeting of about 10 peo- 
ple, I was a little surprised. He didn’t say much, just listened. 
Especially, he didn’t tell me how much he respected women or 
admired my newsletter or all the other things I half-expected. 

He must have said a few pithy things, but I don’t recall them. 

Ido recall, though, that he could hold up his end of a conver- 
sation about the Net - without getting caught up in trying to 
prove his technical savvy. He’d thought about the Net’s implica- 
tions. Most interestingly, Newt seemed to value the Net not for its 
efficiency but for its political implications. He saw it as a politi- 
cal actor - not as a vehicle for better government. I left not con- 
vinced, but intrigued, and sure that he was hardly the one- · 
dimensional figure my friends had supposed. 

Since then, of course, we’ve all learned more about Newt, his 
mother, his first wife, the Progress and Freedom Foundation, and 
so on. So, what of Newt? Should we listen to him? He’s complex 
and slick. He drops the names of historians and statesmen the 


Esther Dyson (edyson@eff.org), president of New York-based EDventure 
Holdings, is editor of Release 1.0 and runs its annual PC Forum. She is 
vice chair of the Electronic Frontier Foundation, a director of Cygnus 
Support, and the founding investor of Poland Online, a membership- 
oriented information service start-up based in Warsaw. 
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way other men drop the names of movie stars and 
tycoons. Rather than teach history, he would rather 
make it. 

I like his answers, but I wish I believed them – or 
believed that wisdom is all that counts. I wish he would 
give the same answers to a group of Republicans as to 
Wired. He “gets” it – but what does he want to do with 
what he gets? Do I want to live in the world he wants 
to create? 

I like his ideals - but not necessarily the people who 
espouse them. Or the society that will result from them. 
So that’s what troubles me. I have this theory: Both 

Newt Gingrich and Bill Clinton want to be leaders - 
President or Speaker, take your pick. But, in the end, they 
don't seem to want to lead to anywhere in particular. 

I met Newt again at his House office in mid-May to 
find out how he relates to cyberspace - certainly, some- 
thing Wired wanted to know. I wanted to know what 
motivates him. Take the conflict between freedom and 
order. It would be nice if everybody was moral, but how 
do you make it happen without eliminating freedom? 

But let's allow Newt to speak for himself. 


Dyson: When did you first get online or start to think 
about this stuff? 

Gingrich: In around 1965, a state senator in Georgia 
said I really needed to have a better sense of computing 
- the technology of the future. So I went to Georgia Tech 
and met a guy named Pete Jensen, a professor at the 
Rich Computer Center. He began giving me books to 
read. Somewhere between Libraries of the Future and 
Peter Drucker I got a general explanation of the way 
binary systems work, computer logic, and what the lim- 
itations are. 

I read Kenneth Boulding's The Meaning of the Twenti- 
eth Century, Daniel Bell's The Coming of the Post-Indus- 
trial Society, a composium called “Toward the Year _ 
20007 and a book that NASA financed called The Rail- 
roads in the Space Age, which tried to make sense of 
parallel historical developments. What is it like to live 
through a period of very large change? They went back 
and looked at the railroad as a large change and asked, 
Are similar changes going to happen? 

When they looked at the space age, were they looking 
pretty much at rockets and things, or at other tech- 
nologies, too? 

Basically, large technological innovation. What is the 
wave of change it brings with it? Perceptual change, 
actual technology change, economic change. Then I 
looked at Peter Drucker's The Age of Discontinuities. 
Finally, after all those, The Third Wave, which popular- 
ized those ideas. And Future Shock. 

In 1968 or 1969, I taught a course at Tulane: “Тһе 
Year 2000: How Do You Think About the Future?" (See 
*Newt Knew;" page 110.) Information systems were a big 
part of that. The most you could do at the time was 
describe a general direction or pattern; we didn't 
understand enough to have any sense of these things. 
My primary interest is conceptual architecture. 

Rather than being a user? 
Yeah. I wrote To Renew America on my laptop, and we 
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used CompuServe to slop information back and forth. 

I physically could not have written the book as fast as 1 
did using any other technology. I used to write with a 
pen. When I write with a pen, I write so slowly: I got 
very confused. When I write on a word processor, I 
write almost at the speed I talk. As my grandmother put 
it, I have the gift of blarney. ў 

What did you think back іп 1969 when people were 
talking about the global village and there was this 
kind of - 

The decisive break point for me is 1958. My dad’s sta- 
tioned in Orleans, France, from 1957 to 1958. In the 
spring we go to Verdun, and I decide that civilization is 
important and leadership matters. And in the fall of 
1958, I begin reading. The two major works that had a 
real impact on me were Arnold J. Toynbee’s The Study 
of History, which is important largely because he gives 
you this breathtaking sense of history. This is a guy 

who can write about six or seven civilizations in a para- 
graph. When we talk about the global village, it’s a good 
way to start reconceptualizing your sense of scale. 

And Isaac Asimov’s Foundation trilogy, which has in it 
the initial sense of large-scale change and information 
systems, with the notion that, at some point, we'd figure 
out how to do this stuff. He could conceptually paint how 
it would work and what the Internet would look like, 
even if he didn't have a clue what the technology was. 

Then I got absorbed in Henry Fairfield Osborn's The 
Age of Mammals. If you think about computing or pre- 
computing as a break point, it's very helpful to think 
about the end of the Mesozoic and the beginning of the 
Cretaceous periods - the elimination of dinosaurs and 
the rise of mammals. The flourishing of new species of 
behaviors. You could say to yourself, “ОК, what is a big 
change like?" How much of what we are about to live 
through is a big change? And how much of it is busi- 
ness-as-usual with modifications? 

What they're really trying to grasp is the content of the 
change - the decentralization that's possible. 

And the centralization thats possible. 

Yeah. So which is it going to be? In one sense, as a 
Republican, you promote decentralization. At the 
same time, you're trying to take power to make funda- 
mental changes. You're in the awkward position of 
presumably trying not to run everything centrally. 
How do you reconcile this? 

A lot of that's not new. A lot of that goes back to Count 
Helmuth von Moltke's understanding of the telegraph 
and the railroad in the 1840s, and the rise of the German 
General Staff system. [Von Moltke's wartime manage- 
ment system enabled him to move vast numbers of men 
and supplies.] When you reach a large enough system, 
you have to decentralize, simply because the central deci- 
sion maker can't learn enough. In that sense, a highly 
decentralized system is a mid-19th-century model. 

Yes, but there's a difference. In the old decentralized 
systems you had local things disconnected from each 
other. They were local and they communicated up and 
down, but now you can have much more horizontal, 
lateral communication. 

Yes, but I'm not sure the Founding Fathers would be 
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surprised by that. Think back to their model: they took 
the 10th Amendment seriously. They expected South 
Carolina to be different from Kentucky. They were 
quite comfortable with the idea that Louisville would 
not resemble Atlanta. 

I believe human nature is vastly more conservative 
than human technologies. I find Richard Dawkins’s 
The Selfish Gene very helpful (see Wired, 3.07, page 
120). Just as you have genetic evolution, you can have 
cultural evolution and save all the good pieces. So we 
save Mozart. 

Ideally. 
Ideally. That’s right. Unless we destroy ourselves. The 
core actor, the being at the middle, is remarkably slow 
to change in certain basic ways. Territoriality is still 
very real. Ego is still very real. The Founding Fathers 
designed something that happens to fit the information 
age. How do you build a system that maximizes person- 
al freedom while maintaining a skeletal structure of 
central power? They very consciously had in mind a 
decentralized society, for reasons of their own, which 
related to their reading of Greek and Roman history. 
But what do you do when Louisville is not Louisiana 
and there are pockets of dysfunctional families? 
When there are ghettos? 
The thing you’ve got to decide is whether you are really 
capable of creating a Utopian world vision by central 
command. If you're not, then there are, in fact, going to 
be pockets. Now the question is, Are those pockets like- 
ly to be changed better by decentralized local leader- 
ship or are they likely to be changed better by a cen- 
tralized command bureaucracy? 
And your answer is – 
Overwhelmingly, local leadership. I really like the de 
Tocquevillian model - the sense that you have lean gov- 
ernment and big culture. The culture pounds away at 
the idea of civic responsibility, doing your duty, being an 
active local leader, being engaged in acts of charity. 
Which is great. Which is, in fact, a Utopian vision. But 
with the Net, you get a local community into which 
obscenity is posted. And there are groups suggesting 
you murder the president. When you get to some of 
these issues in cyberspace, how do you come down 
on them? 
My guess in the long run is that you're going to have 
several layers of cyberspace. Some may well be coded. 
You're going to have layers that are the adult section. 
And are you happy with strong encryption the gov- 
ernment can't decode? 
It's inevitable. It’s not even a question of, Are you hap- 
py or unhappy. It's like the question, Am I happy that a 
terrorist might someday be able to rent a truck and 
have a tactical nuclear weapon? It's inevitable. That 
being true, how do you deal with it? If you have ade- 
quate reason to believe the group is genuinely danger- 
ous, then you may be able to get a court order blocking 
encryption, saying this particular group for these rea- 
sons cannot use encryption. 

They will then, of course, promptly evolve into a new 
group. My reaction to this whole argument is, At some 
point in the not-very-distant future, somebody is going 
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to have encryption you can’t break. But I don’t see how 
you can avoid it. 

And so you wouldn't try to stop it? 

The system may try. I’m fairly neutral on the Clipper 
Chip. But I think stopping it means a decade longer. 

The core issue is, How are you going to deal with an 
open society? You come at this from two or three differ- 
ent levels. One is the FBI’s passion for knowing. Some 
of this, frankly, is pretty reasonable. I mean, you'd like 
to know if terrorists are using the Internet. But some- 
body has to ask, What is law enforcement like in the 
age of encryption? Because, technically, governments 
are not going to be able to stop it. I don't think the 
country's going to tolerate the idea that we're going to 
make it illegal to have encryption the government 
doesn't have keys to. 

And, by the way, there are still another 180 countries 
on the Net. Terrorists could move to the Cayman 
Islands and do all their work from there. 

We are a global village. We have to think about new 
rules for a new context. Tom Clancy was engaged in a 
project in a hospital to help children with long-term 
diseases get computers so they could stay in touch with 
their classrooms and stay involved. It was a big morale 
builder. But he found predation by pedophiles a very 
real problem. So, you go straight at the behavior. You 
just say, There are certain things we're not going to 
tolerate. Pedophiles using systems to pursue children is 
potentially as dangerous as if they walked into the 
room to pursue them. 

So what do you do about content on the Net? 

It's like the telephone. I do not believe that the best 
approach is to go after the Net; it's to go after the 
behavior. 

So would you vote against the Exon bill for de facto 
censorship as it is now? 

To be honest, I don't understand all the details of that. 
I didn't do adequate research. My bias is against trying 
to censor the Net and in favor of going after people 
who, for example, try to entice minors. In the long run, 
the Net as a community may have to develop a further 
sense of its own identity rather than having it done by 
Congress. Maybe the question is, How do we codify a 
self-governing community on the Net? 

There's more than one community on the Net; there 
are lots of them. The ones where people talk about 
physics, the ones where people talk about sex. 

Maybe the Net is, in fact, the telephone system. The 
real analogy is the time of trying to establish its rules 
between 1880 and 1950. And the conclusion was you 
could say almost anything. 

But it gets a little more interesting because, as you 
said yourself, there is a fundamental change. It's not 
just the phone system. The phone system is two-way, 
this is multi-way. 

It's a little like the phone system when it was a massive 
party line and there were 11 families on it. They had 

to develop social conventions for dealing with each 
other. To some extent, we may be mistaking the techno- 
logical reality of the Net (that it's all connected) for 

the human reality (that it's lots of different subsets). 
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We don’t yet know how to let Ше subsets govern them- 
selves or make decisions about new entrants. 
Cypherpunk Eric Hughes has a nice comment: “The 
countries of the world” - and the communities of the 
Net – “exist with respect to each other in anarchy.” 
But then we need to codify the rules to allow the anarchy 
to be survivable. So it’s actually a rule-bound anarchy. 
With a distinction between internal behavior and 
offensive external behaviors? 

You have one set of rules for those who voluntarily 
belong to your self-defined community and a different 
set of rules for people who may want to join your com- 
munity or are just passing through. 

Two things, I suspect, are happening with the Net. 
One is that as you get bigger you have problems of sheer 
mass. Things that were easy when you were a village 
become harder when you’re а metropolis. 

Second, whereas early on you have mostly playful 
and well-meaning people, you slowly acquire a group 
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When did Newt get it? 
Try 1971. 


Excerpts from: 


“Some Projections on 
West Georgia College’s 
Next 30 Years” 


By Newt Gingrich 


of predators and people who are psychologically un- 
stable. Even very tiny numbers, as a percentage, can be 
totally destructive unless you find ways of governing 
them. Part of my concern comes from this severe 

sense that if you can’t control predation and disruption, 
the community can’t survive. 

So how do you do that and maintain freedom? 

The rule of law has been the primary way: the self-gov- 
erning capability to set rules. Your bias is always first in 
favor of freedom, and second focused fairly narrowly on 
the suppression of disorder rather than the establish- 
ment of order - a very important distinction. 

It seems that the religious right tends more toward 
the establishment of order than the suppression 

of disorder. 

Sure. There are certainly values in the religious right 
which - for the purpose of protecting their families 

or their children - establish much stricter community 
standards. The same is true for the homosexual and 
lesbian left, who would establish a standard of what 
people have to tolerate - what people would have to 
approve - that, in its own way, is as explicit and 
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strict as the Christian right. 

There’s a difference between approving in others and 
behaving yourself. 

Homosexuals have advocated teaching tolerance in 
schools. It’s an explicit act of saying, Here’s how we 
define standards that are acceptable. All we ask is that 
everyone else accept our standards. That strikes me as a 
fairly normal human behavior. In a free society what we 
say is, That’s interesting. Then you try to create very 
broad arenas for people to dialog with each other. 

Take leaders or politicians. How important is personal 
morality versus what they do for the country? Private 
vices versus public leadership. 

If it does not directly impact his or her public capacities, 


it’s not important. The truth is, whatever allegations 
there were about Clinton, he had the sheer grit to rise 
above it in New Hampshire. It ended up scarring but not 


crippling him. 


Where do you take that? Should the press show more 


Almost 25 years ago, Newt 
Gingrich, then an assistant 
professor of history at West 
Georgia College, was asked to 
write up his ideas on the future 
of his institution by a search 
committee looking for anew 
college president. In the days 
when PCs and the Net were 
still a decade away, Gingrich’s 
observations were remarkably 
prescient, and his proclivity 
toward all things political 
already well developed. What 
follows is an annotated ver- 
sion of his remarks, which are 
available in full at http://www 
-hotwired.com/Lib/Wired/. 
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ine out of ten scien- 
М tists who ever lived аге 
working today. What it 


took man over 10,000 years 
to accomplish scientifically, 
we can now achieve in about 
six years. The total amount of 
information in the world 
appears to be doubling every 
six years. 

This revolution will involve 
qualitative rather than quan- 
titative changes. Our physical 
facilities will probably not 
look much different 10 years 
from now. But what goes on 
inside those buildings should 
be incredibly different. A 


The press will be as debased and sensational as possi- 
ble. It is the nature of a free society. 

So should people pay less attention to it? 

Sure. And they do. A lot of it is being shrugged off. 
People with common sense shrug off things on Page 1 
that the press thinks are a big deal. You have to main- 
tain a sense of balance. If you go back, even to the 1750s, 
when you had a relatively free press in the English- 
speaking world, it’s astonishing what they wrote. It 
hasn’t changed. They wrote it about Lincoln; they wrote 
it about Washington, Hamilton, Jefferson. You just relax 
and accept that this is a free society. 

Take those who are religious (not the fanatic religious 
right), the general force for "Let's go to church. Let's 
have values again.” Do you espouse that? Do the val- 


ues have to be religious? Or do they just have to be 


effective? 


The Founding Fathers wrote, “They are endowed by our 
Creator with certain unalienable rights.” The term “Cre- 
ator” really matters. It implies an absoluteness that 
being effective doesn’t. Being effective is judgmental. 
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"Endowed by our Creator" is nonjudgmental. Absolutely. 
It's the most radical statement of power in history. That 
power goes from God to citizens. They then loan it to the 
state. But it doesn't go from God to the state. Nor is it 
simply contractual, in the sense that we got together this 
year as randomly gathered protoplasm and rationally 
concluded that this would be an effective relationship. 

It makes a huge difference in terms of crime. If you're 
raping somebody who is endowed by God, the level of 
violation is infinitely greater than if you're merely put 
here for a purpose and it's an effective transaction. The 
whole underlying nature of society changes, depending 
on which vision of reality you believe. And that's just a 
long-term battle. *Creator" was a deliberately broad 
word. But nonetheless, one that has a very specific 
meaning: power larger than us. 

But does everybody in the country have to believe in 
the Creator? 
No, you can have an America in which individuals don't 


and scientific cultures, so that you can talk in a common 
language about unusual things. Second, I really believe 
in Thomas Kuhn's The Structure of Scientific Revolution. 
When you are at a paradigmatic moment, one of the jobs 
of leadership at my level is to get into a vision of the next 
cycle. You outline bits and pieces as you discover them, 
and recognize that like Darwin on the S. S. Beagle, you 
don't always quite understand what this next thing 
means. So you're constantly nibbling forward. 

Yes. But my point was more that a year ago you could 
say what you liked and people would say, Oh, that 
crazy Newt. But now they pay more attention. Is it less 
fun? Do you have to be more serious? 

No. In fact, quite the opposite. The lesson I learned from 
the first 100 days was to be more radical. You know, I 
took the April break and wrote the book, which will be 
out in July; that book is more radical than anything Гуе 
said up to now. 

What if they don't vote for you because of that? 


class session in 1981 could 
be strikingly different from 
our current offering. Take, 
for example, two sectors 
of great technological 
progress that will affect 
classroom procedure. 

First, one of the arche- 
types of modern technolo- 
gy: the computer. Comput- 
ers have been growing 
more powerful, by a factor 
of ten every three years. 
That is, if a 1960 computer 
had an arbitrary memory 
and a computational power 
of 1, the 1972 successor will 
have a power of ten thou- 


sand, and the 1981 comput- 
er will be as powerful as ten 
million 1960 computers. 
Computer time has been 
getting less and less expen- 
sive. By the year 2000, com- 
puter time may be as inex- 
pensive as using the tele- 
phone is today. We must 
design our campus to be 
computer-rich. We must 
train our students so they 
can function in an increas- 
ingly computerized world. 
The average 1971 West 
Georgia freshman will be 
only 47 years old in the 
year 2000. Will he or she be 


able to look back to our 
curriculum and say, "They 
gave me the skills | needed 
to survive in a world of 
radical change,” or will our 
alumnus look back and 
charge, "They taught me 
the wisdom of the past but 
ignored the problems of 
the future"? 

Any steps toward a new 
library ought to consider 
the incredible speed of 
development in this field. 
It might be cheaper to keep 
our present building and 
spend any new building 
funds on the development 


of campus - or even com- 
munity - wide communica- 
tions systems. This would 
allow the student sitting in 
his dorm to dial into a book 
on microprint in the library. 
This system sounds revolu- 
tionary, but by the time we 
have planned, approved, 
and built a new and even 
bigger library building, this 
system might be the least 
expensive answer to the 
information explosion. 

THE ONLY WAY WE CAN 
COPE WITH SUCH DYNAM- 
IC NEW CONDITIONS IS TO 
CONSTANTLY PLAN AHEAD 


AND MAKE SURE THAT 
WE ARE AWARE OF THE 
MANY OPTIONS OPEN 
TO US. IF WE TRY TO 
HANDLE EACH PROBLEM 
AS IT DEVELOPS WE 
WILL SIMPLY BE SUB- 
MERGED IN A SEA OF 
DIFFICULTIES. 

As a society, we have 
ignored the problems of 
technology. The results 
have usually been disas- 
trous (urban sprawl, pol- 
lution, and structural 
unemployment are some 
examples). IF WE WANT 
TO SEE OUR 162» 


believe in a creator. But I doubt if you can have an Amer- 
ica in which the majority doesn't believe in a creator; the 
transcendental nature would change dramatically. It is 
impossible to describe American civilization without an 
understanding of the degree to which religion permeates 
it. From the Puritans to the Founding Fathers, and down 
to Lincoln's second inaugural. Listen to FDR's prayer on 
D-Day. This is a society permeated by a belief that we 
have a mission, that our mission relates to God, and that 
our powers relate to God. Individuals can exist within 
that larger society and say, This is all nonsense. But the 
society can't exist and say, This is all nonsense. 


That Laptop Thing 

What happened with that whole episode about lap- 
tops? It was an off-the-cuff remark that made a whole 
lot of sense. Then everybody jumped all over you, you 
thought about it, and you changed your mind. Then 
you decided maybe it wasn't such a bad idea after all. 
You have to understand where I’m coming from. First of 
all, I believe in C.P. Snow’s two cultures. One of the great 
challenges of the 21st century is to rebond the literary 
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ГЇЇ go do something else. 

There are two things going on. One is that this is very, 
very hard to do. Being Speaker on the scale that I am 
trying to do is so hard, so you might as well do it for real. 
There’s no point in working this hard to be an imitation. 

If you think you're in the early stages of paradigmatic 
change, and your greatest contribution is to point to the 
future, you do it. And if that means people don’t get it, 
you just keep trying to educate them. You don’t back off. 
Lots of people could be normal politicians. Very few can 
be visionary leaders. 

That’s far and away the most important part of my job. 
But, say you become so radical you're not persuasive? 
Then it won't work. I don't think m anywhere close 
to that. 

I know what you mean. Sometimes | say things the first 
time and nobody pays attention. The second time they 
say it's crackpot. The third time they actually listen. But 
you have to keep them around until the third time. 
That’s a balance. The other side is my mother-in-law's 
point: when they offered me 4% million dollars she said, 
“Take the money and retire.” What has happened to me 
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Microsoft is just 
the next idea; 

I don't think it's 
the next Standard 
Oil. In a world 
market that's in a 
period of radical 
change, the bur- 
den of proof 
ought to be on 
those who fear 
monopolies. 


in the last six months has totally liberated me. Because 
it means there is clearly a life after Congress. My basic 
attitude each morning is, I will do the job I currently 
have; if you like it, you can hire me and ГЇЇ do it again. 
If you don't like it, ГЇЇ go do something else. 

Do you think being president would give you more 
power or less freedom? 

It wouldn't give me any less freedom. And I don't know 
that it would give me any more power. You have as much 
freedom as you are willing to risk. 


On Monopolies 

What do you think of Microsoft? Would you leave it 
alone or break it up? 

My inclination is to leave it alone, unless we get massive- 
ly greater evidence of anticompetitive behavior. Microsoft 
is just the next idea; I don't think it's the next Standard 
Oil. My guess is that there will be new classes of inven- 
tions and that Microsoft's period of dominance will be 
relatively short. They'll rapidly face a problem of block 
obsolescence. 

So you'd go ahead and let them acquire Intuit as well? 
Yeah. I understand some very large companies disagree 
and are very worried. But in a world market thats in a 
period of radical change, the burden of proof ought to be 
on those who fear monopolies. The odds are at least as 
great that you'll need a driving entrepreneurial force and 
a pretty large amount of capital just to establish the new 
systems. If you delay all that with years of bureaucracy 
and litigation, frankly, you allow the Japanese, the Ger- 
mans, and the Chinese to figure out what they're trying to 
do and simply replace them. 

To preemptively decide that a monopoly will be estab- 
lished in an industry that does not yet exist strikes me as 
а tad premature. George Gilder's the guy who helped me 
understand this. What you really want to look for is a 
block obsolescence. 

Block obsolescence? 

Meaning that this is a terrific new technology but, by the 
way, this is a terrific newer technology. The key to a 
monopoly is to get in the middle of an intersection and 
charge rent. If, in fact, people invent new intersections at 
a rate faster than a monopoly can charge rent for the old 
one, monopolies dramatically lose their meaning. 

So what factors do you think are going to make 
Microsoft obsolete? 

I don't know. My guess is it will be another wave of inven- 
tion. I don't think the rise of modern software is the end of 
the cycle or the end of the game. Microsoft isn't the govern- 
ment-sanctioned monopoly that AT&T was in the 1890s. 
One nice thing about the Internet is that it has inter- 
sections but it doesn't have bottlenecks. 

Which means it's very hard to have monopolies. 
Because like censorship - 

You just go around it. Bill Gates is going to get very rich, 
and may well be the richest man in the 21st century 
because he's found a good product line that pays good 
royalties, and he's going to sell lots of them. But it's like 
saying of Tom Clancy or Stephen King, It's unfair that 
they make so much money from all those books. What 
would happen if we only let them print half as 160» 
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Psychedelic 


“If you see a nuclear explosion, it's OK 
with me," intones collage artist Paul 
Ortloff when asked about a recent 
work cryptically entitled She (at right). 
The Woodstock, New York-based artist 
bases his creations on something oth- 
er than reality; his mind is intent on 
being "properly subversive - twisting 
the nose of the bourgeoisie." 

Ortloff spent his college years 
immersed in New York City's '60s psy- 
chedelic subculture, then spent 16 
years as a tattoo artist. Since 1987, 
he's been, by his own description, 
obsessively hermitlike, pouring out 
an endless stream of art. “I feel like 
this stuff is using me as its medium," 
he says. 

While his most current art contains 
more surreal, science fiction themes, 
the body of Ortloff's work depicts 
people in incongruous, often hilarious, 
situations. He meticulously recon- 
structs and juxtaposes '40s and '50s 
advertising images, wryly exposing 
the all-too-prevalent sexism, con- 
sumerism, and morality of that era. 
By combining many focal points in 
a single composition, Ortloff creates 
images that are both hyper-real and 
completely improbable. The finished 
art, he says, appears "edgeless, not 
constructed." 

In this age of digital technology, 
where photo manipulation is wide- 
spread, Ortloff and his X-Acto blades 
are an anomaly. Yet, the quality, craft, 
and thematic complexity of his work 
would challenge any digital artist. 
Meanwhile, Ortloff is busy developing 
a book of strangely erotic images, 
appropriately entitled Totally Taboo, 
as well as a line of greeting cards fea- 
turing his prolific output of the past 
eight years. He can be reached via his 
daughter's e-mail address: sortloff 
@ikonic.com. - Daniel Carter 


n the summer of 1993, 
Leonard Adleman was 
lying in bed reading James 
Watson's textbook Molecu- 
lar Biology of the Gene 
when he mumbled to his 
wife, "Gee, this is really amazing 
stuff." And the idea hit him! 
Adleman, a mathematician 
well-known for his work in com- 
puter security and cryptography, 
was struck by the similarity 
between DNA - the basic stuff of 
life - and computers. Using what 
is essentially a four-letter alpha- 
bet, DNA stores information that 
is manipulated by living organ- 
isms in almost exactly the same 
way computers work their way 
through strings of 1s and Os. So, 
could DNA be made to function 
like a computer? If the answer's 
yes, new ways of building entirely 
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By Thomas A. Bass 


different kinds of computers 
would open up - computers so 
fast they could solve some of 
today’s unsolvable problems, so 
small they would exist at the 
molecular level. 

Thanks to learning algorithms 
and other evolutionary tools 
being incorporated into comput- 
ers, the machines around us are 
becoming more lifelike. But Adle- 
man wanted to tackle the ques- 
tion from the opposite direction. 
What if life itself, already suscep- 
tible to genetic engineering, 
could be used to solve problems? 
What if DNA could be shifted 
from reproducing life to thinking 
about it? Adleman imagined a 
future in which organic and in- 
organic computers link up; he 
wanted to witness this momen- 
tous occasion in his lifetime. 


Inspired, he hopped out of bed 
and started to build the world's 
first DNA computer. 

During the '805, when Adleman 
took on AIDS research in addition 
to mathematics, he found himself 
in a rare position for a computer 
scientist - he already knew how 
to do biological benchwork. He 
was able to synthesize strands of 
DNA, and splice and dice them to 
read the messages spelled out in 
their molecular strings. But what 
message should be encoded 
there if DNA was going to solve a 
computational problem? 

After six months of intense 
research, scribbling out formulas, 
often reduced to an agitated 
trance, Adleman shouted Eureka! 
It was Christmas of 1993, and two 
unexpected gifts lay in front of 
him: a design for the world's first 


uiu 


molecular computer, and its first 
problem to solve. 

Adleman imagined testing his 
DNA computer with something 
called a directed Hamiltonian 
path problem. (The Hamiltonian 
path was named after Irish math- 
ematician William Rowan Hamil- 
ton, who devised the routing 
conundrum in 1857.) A simplified 
version of this, known as the trav- 
eling salesman problem, poses 
the following question: Given an 
arbitrary collection of cities a 
salesman has to travel between, 
what is the shortest route linking 
those cities? Adleman's version 
limited the number of connecting 


Thomas A. Bass (tab@hamilton 
.edu) is the author of several books, 
including The Eudaemonic Pie 
and Reinventing the Future. 
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routes between cities by specify- 
ing in which cities the salesman 


should begin and end his journey. 


Since not all cities are directly 
connected, the challenge lay in 
discovering the one continuous 
path to link them all. 

A Hamiltonian path problem 
involving four or five cities can be 
solved by doodling on a piece of 
paper, but when the number of 
cities grows by even a small 
amount, the problem's difficulty 
balloons – it becomes what is 
known in mathematical terms as 
“hard.” Hard problems cannot be 
solved efficiently by algebraic 
equations. Answers can only be 
found by crunching through 
every possible solution, and most 
hard problems are too difficult for 
humans or computers to solve. 
Finding a Hamiltonian path con- 
necting 100 cities using a well- 
known algorithm, for example, 
would take 10'* operations. 
Assuming one was trying to solve 
the problem on a computer work- 
ing at 1 trillion operations per 
second, this computation would 
take 10"° seconds - vastly longer 
than the age of the universe! 

^| didn't want to do a cheap pet 


a problem that exemplifies those 
currently beyond our reach? 

The day after Christmas, Adle- 
man drove to the University of 
Southern California virology lab 
in Pasadena. He had been 
researching white blood cells and 
how HIV selectively kills them. 
But, today, Adleman wasn't plan- 
ning to cure anything but an 
intellectual itch. He ordered 21 
test tubes of single-stranded DNA 
(one for each city and the 14 
routes connecting them). 

A few days later, a series of 
glass vials with what looked like 
dust balls gathering in the bot- 
tom arrived at Adleman's desk. 
He took a pinch from each ball 
and threw it into a test tube hold- 
ing a watery solution. A second 
later he had his answer, and the 
world had its first molecular com- 
puter. Once the contents of the 
test tube were filtered and ampli- 
fied, there remained a trillion 
copies of a molecule whose long 
strings of four-letter words 
encoded a Hamiltonian path for 
getting from Atlanta to Detroit. 
On the day of its creation, Adle- 
man's DNA computer (he called it 
the TT 100, after the 100 micro- 


plastic chairs. It's remarkable for 
what it doesn't have: a high-pow- 
ered computer. Humming under 
the window is an old IBM PC-AT 
with a Goldstar black-and-white 
screen. Adleman uses this "dumb" 
terminal to send himself e-mail 
messages throughout the day, 
little reminders of things he's 
supposed to do. 

Adleman's other office, at 
his San Fernando Valley home, 
where he does most of his work, 
is equally Spartan; it does, how- 
ever, house a Pentium 90-based 
computer. One gets the idea 
from looking at these neutral, 
unmarked spaces that Adleman's 
real life is elsewhere - that he 
inhabits a mental landscape far 
from these rooms. 

Adleman always knew he was 
going to be a scientist. As a kid, 
while his friends went surfing, he 
got up at 6 a.m. to watch Mr. Wiz- 
ard perform science experiments 
on TV. His strongest subject was 
math. "It was just obvious to me," 
he says. “I felt as if | could have 
done all of high school mathe- 
matics in a week." 

After completing an undergrad- 
uate degree in math at the Uni- 
versity of California at Berkeley in 


1968, Adleman dropped out of 
grad school to work as a comput- 
er programmer for the Federal 
Reserve Bank in San Francisco. 


и атап want to do a cheap pet MICK, saysAaieman: 
thought molecular computers MIGHT ve able to solve 


proplemsthatarent currently о тате муштејестопис 
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computers; i wanted the argument tope convincing: 


trick,” says Adleman of choosing 
this problem. “I thought molecu- 
lar computers might be able to 
solve problems that aren't cur- 
rently solvable with electronic 
computers; | wanted the argu- 
ment to be convincing.” 
Adleman limited his “test” to 
seven cities connected by four- 
teen possible routes. He was 
looking for the one itinerary 
known to connect the cities in a 
directed Hamiltonian path - a 
path that would begin in Atlanta, 
end in Detroit, and pass through 
each intervening city only once. 
What mattered was not the 
answer (Adleman already knew 
this), but the question. Could 
DNA compute? Could it figure out 
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liter test tube) was already faster, 
thriftier, and smaller than its elec- 
tronic cousin. This was indeed 
amazing stuff. 


Crypto Capers 
Although he’s a professor of com- 
puter science at the University of 
Southern California at Los Ange- 
les, the 49-year-old Adleman, 
with a mop of brown hair curling 
around his ears, looks like a per- 
petual student - a besneakered 
prof who could still get carded at 
the campus pub. Compact and 
trim, he plays a mean game of 
racquetball. 

Adleman’s office is а 10-by-10 
faceless cubby furnished with a 
metal desk and a couple of brown 
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There, ће used the mainframe 
computer to run games like “Life,” 
an early artificial life simulation. 
After finishing graduate school 
in '76 (his second try) with a PhD 
in computer science (his thesis 
was on logic and number theory), 
Adleman was advised by his 
father to return to the bank – 
at least it offered a pension plan. 
Instead, Adleman took a teaching 
job at MIT for US$13,000 a year. 
Two other young researchers, 
Ron Rivest and Adi Shamir, occu- 
pied neighboring offices and they 
all became good friends. Yet 
Rivest and Shamir had a passion 
not initially shared by Adleman. 
One day, the following year, 
Adleman noticed Rivest had a 
wild look in his eye. Rivest shoved 
into his friend's hands the draft of 
a paper by Whitfield Diffie and 


Martin Hellman announcing their is widely known today by the 1986. Adleman is still a share- 


theoretical discovery of public-key ^ group's initials RSA.) holder and advisor to the com- 
cryptography, a new way to ^| thought this would be the pany whose future he sees as 
encode information. Exactly how least important piece of all my "relatively bright." 
the scheme could be implement- ^ work," Adleman says. “I was so 
ed was still unknown. naive about cryptography and its If It’s Digital, It Can Count 

This required something applications." It was while working on cryptog- 
called one-way functions – But the three soon became raphy and other computer-securi- 
easy to compute in one direction, international figures. Mail from all ty problems that Adleman began 
but practically impossible to over the world began piling up in drifting into rather unusual 
compute in the reverse direction. Rivest's office, including suspi- waters for a mathematician. “Typ- 
For instance, multiplying two cious-looking letters from the ically around the age of 40, math- 
prime numbers together is easy, department of defense in Bulgar- ematicians break off and come up 
but working in the opposite ia. Then, the National Security for air," he says. "They don't lose 
direction (to factor out a num- Agency got in touch. Adleman their love for mathematics, but 
ber's prime components) is had never heard of the NSA, the they look around for something 
extremely difficult. Public-key government's secret spy appara- new." When Adleman took a 
cryptography would eventually tus (remember, this was the 70s); реек elsewhere, he saw biology. 
capitalize on this fact to design the spies were calling to say that Although he coined the term 


public keys (the product of two 

cose uw Atone extreme, you can view everything in the world as 

sages and secret keys (the factors 2m ies ; CARE 

of these prime numbers) to а computauon,. пе universe апа | 

O EEE ; DROUGHT Of as some huge cellular automaton Involved in its 
Adleman's friends couldn't shut j 5 t АРЕ) 

up about one-way functions and OVV T. peculiar. поп OF COMPUTATION, 

secret code breaking; eventually 


their enthusiasm proved conta- the US government classifies “computer virus” to describe 
gious. Rivest and Shamir kept cryptography as a munition, and malign, self-replicating computer 
popping off ideas for how to that if they mailed their article programs, it was his graduate 
implement a public-key crypto overseas, they would be prose- student, Fred Cohen - now presi- 
system, and Adleman, the num- cuted for illegal arms dealing. dent of Management Analytics, 
ber-theory expert, was assigned Too late! The genie was already an information security consult- 
to find the holes. Over the next out of the bottle. Toward the end ing group based in Monroe Falls, 
few months, he cracked 42 of the '70s, crypto conferences Ohio - who in 1983 released (in 
potential systems. Some involved had sprung up across the United a controlled experiment) the 
equations that took minutes to States and Europe - crypto- world's first computer virus. 
solve; others required a day or graphy was fast becoming a At the same time, Adleman 
two of hard thinking. mathematical discipline of its recognized that AIDS was domi- 
One night, following a Passover own. "Ever since our article nating scientific literature. He 
dinner with some friends, Adle- appeared, it has never stopped," started reading up on immunolo- 
man was awakened by a phone says Adleman, “scientifically, com- gy and hanging around the UCLA 
call. It was Rivest with public-key mercially, politically." medical school, attending lec- 
crypto system Number 43. Rivest, Shamir, and Adleman tures on topics such as T cells and 
“| knew he'd come up with an later decided to go into the cryp- the immune system. 
unbeatable system,” says Adle- to business. “It was like, ‘Heh, In short order, Adleman had 
man. “You get a feel for these we'll build a high-tech industrial thought his way into another 
things if you think about them corporation in our spare time,“ discovery. He believed an effec- 
long enough; my aesthetic judg- says Adleman. The papers were tive treatment for AIDS lay in 


ment told me he'd finally done it^ signed in Adleman's Los Angeles selectively removing one type of 
Rivest stayed up all night draft- apartment in 1982 - he was now T cell - known as CD8 cells - from 


ing a research paper, which he president of RSA Inc. an infected individual. A natural 
presented to his colleagues the So, how did Adleman shape up homeostatic mechanism in the 
following morning. Published in as a businessman? He throws body would then automatically 
the February 1978 Communica- back his head and laughs. "In my replace the CD8s with much- 
tions of the ACM under the joint hands the business went into the needed CD4 cells - those killed 
authorship of Rivest, Shamir, and toilet,“ he says. “I was terrible. by HIV. Adleman and Dr. David 
Adleman, the paper was officially Just awful. We eventually reorga- Wofsy, an immunology professor 
titled "A Method for Obtaining nized the company and hired a at the University of California at 
Digital Signatures and Public- real president." He's referring to San Francisco, began experiment- 
Key Cryptosystems.” (The method James Bidzos, who joined RSA in ing on genetically altered 164 


Bi WIRED AUGUST 1995 


С.Т. WEMPLE 


Wired: You write in your introduction to The Third Culture that 
literary intellectuals are “reactionary and quite often proudly 
(and perversely) ignorant” of science, an attitude that has 
pushed science into cultural invisibility in the last few gener- 
ations. How does the smug, anti-science, anti-technology 
attitude you write of manage to dominate American culture? 
Brockman: The literary culture I talk about is pretty well fin- 
ished. Let me emphasize that I’m not talking about all literature 
but about a specific culture of literary commentators 

that became dominant about 50 years ago, in periodicals like 
The Partisan Review, Commentary and Encounter. It was an 
establishment that dictated fashionable discourse and prided 
itself on its indifference to science. It favored opinions and 
ideology over empirical testing of ideas - commentary spiraling 
upon commentary. As a cultural force, it’s a dead end. When I 
first came to New York 30 years ago, it was important to get the 
latest issue of the literary journals to read, say, Hannah Arendt 
on Adolf Eichmann or Harold Rosenberg on contemporary art. 
Nowadays, most of those journals are still doing the same-old 
same-old. It’s not about anything real, just facile opinions 

of other facile opinions. That doesn’t stop journalists and 

New York media people from worshiping at its altar, though. 
What damage has the “hijacking” of intellectual media 
wrought? 

In a culture shaped by truly critical thinking and scientific 
method, being proven wrong, being constantly challenged to 
prove your most cherished concepts, is understood as part of 
intellectual evolution. In the mainstream literary world it’s 
not. There, it seems that the more important one’s reputation, 


in the history of the human race. It’s absurd to hide one’s 
head in the sand. It’s just as absurd to commodify that change 


as the next chic lifestyle. 


Serious critical thinking about new technology is what’s at 
a premium. Clifford Stoll’s book Silicon Snake Oil is foolishly 
dismissed as “Luddite,” but he’s merely trying to establish 
balance. Jerry Mander’s Four Arguments for the Elimination 
of Television taught me as much about technology in 1977 
as Marshall McLuhan did in the 1960s. It didn’t convince me 
to smash my television set. It did enable me to see for the 
first time what television really is. We need to cultivate a 
critical perspective toward the tools we use. 


Who are the prime enemies of the 
Third Culture? 

It’s not about personalities but about 
cultural attitudes that reward ignor- 
ance. In Europe, for instance, an editor 
or journalist will have studied physics 
and will be able to hold a reasonably 
informed dialog with scientists. Here, 
the deeply ingrained attitude that still 
dominates most media is that “well- 
educated” people needn’t have a clue 
about such “technical” matters. 
Thankfully, the reading public knows 
better, and that’s why so many serious 
science books have done so well in the 
last decade, despite the incomprehen- 
sion and downright befuddlement of 


JOHN BROCKMAN IS THE MICHAEL OVITZ OF THE 
NEW INTELLECTUAL ELITE. BY 


the less one is challenged not to repeat oneself. 

What makes the rise of the Third Culture intellectually 
revolutionary? 

We're going through a rapidly accelerating epistemological 
sea change. We're using tools with unprecedented power, and 
in the process, as the scientist J. Z. Young wrote, we're becom- 
ing those tools. What we've lacked is an intellectual culture 
able to transform its own premises as fast as our technologies 
are transforming us. The only place you're going to find that 
is in sciences where empiricism and epistemology collide, 
and everything becomes different. That synergy exists, for 
example, in the work of biologists Richard Dawkins and 
Stephen Jay Gould; physicists Roger Penrose, Stephen Hawk- 
ing, and Freeman Dyson; astronomer Sir Martin Rees; com- 
puter scientists Danny Hillis and Marvin Minsky; as well as 
others discussed in the book. 

What's your take on all the recent "backlash" books against 
the new sciences and technologies, extolling the so-called 
“Neo-Luddites”? 

If what you're talking about is a debate between a cutesy 
literary intellectual bragging about how he doesn’t use a com- 
puter (which, whether he knows it or not, isn’t true) and a 
propellerhead bragging about his way-cool high-tech toys, 
they’re both off the mark. “Luddite” versus “Progressive” is a 
nonissue. Yes, we're living through the most intense change 


Phil Leggiere (philguy@echonyc.com) is a cultural and 
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those supposedly in the know. 

You've said that when you started out, 
publishing was run by “white boys 
from Harvard in the ’50s.” How has it 
changed? 

About 10 years ago, I went to a party 
held by Richard E. Snyder, then-chair 
of Simon & Schuster. Instead of a pub- 
lishing crowd, his guests were invest- 
ment bankers or real estate moguls. 
Snyder presented a chilling vision of 
publishing. He said that instead of 50 
companies there would be six, verti- 
cally integrated. He predicted that the 
power would shift from the agents to 
these new conglomerates. 

Sounds pretty prophetic. 

It turned out to be mostly true. What is 


High-octane literary agent John 
Brockman has been a powerful 
presence in the American cultural 
vanguard for the past 30 years. 

In his 20s, when he was the only 
denizen of New York’s art bohemia 
with a business degree, Brockman 
the impresario backed Andy 
Warhol's underground movies. 
Since then he has moved from 
guerrilla epistemology (his 1969 
book, By the Late John Brockman, 
was an early mix of cybernetic 
theory and philosophy) to smug- 
gling such intellectual contraband 
as The Whole Earth Software 
Catalog into the techno-illiterate 


PHIL LEGGIERE 


world of Manhattan publishing. 

As an agent and as a founder of 
a group called "The Reality Club," 
Brockman has been instrumental 
in bringing the ideas of maverick 
thinkers into public consciousness. 
At his penthouse office in midtown 
Manhattan, Brockman spoke 
about his two newest entrepre- 
neurial projects. The Third Culture, 
published by Simon & Schuster, is 
a book of dialogs with two dozen 
premier scientists. Content.Com 
Inc. is a Web-based publishing 
company Brockman is launching in 
partnership with David Bunnell of 
PC Magazine and PC World fame. 


publishing today? It's Newhouse, the Hearsts, Time Warner, 


Viacom, Bertelsman, Pearson, Murdoch, and now Holtzbrink. 
Snyder was right, but he missed one thing. At the highest lev- 
el, everybody knows each other and it's a game. They're enor- 
mously wealthy conglomerates, and they play to win. So my 
strategy is to be the mosquito that makes the elephants dance. 
What was your purpose in bringing together two dozen sci- 
entists in The Third Culture? 

I tried to reproduce for the reader the experience of dynami- 
cally complex systems, a notion the scientists in the 172» 
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COBBLING A FUTURE: 

THE NYNEX ENTERPRISE TEAM 
PUZZLES THROUGH WHAT IT MEANS 
TO BE A LARGE ORGANIZATION. 
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THE SOUL 
CORPORATE 
ERICA 


HAMMERISM BATTLES DEMINGISM 
FOR HOW THE CORPORATION (OR SOCIETY) 
SHOULD BE GOVERNED IN THE 


INFORMATION AGE. BY ART KLEINER 


nondescript Manhattan office building is а 20-foot-long 

hand-drawn maze, full of scribbled arrows and labels. 
It looks like a spec sheet for a vast, confusing network of 
cables, wires, and switches. But it’s a map of something 
much less tangible, and somehow much harder to alter: the 
rules, habits, and relationships that make up a corporation. 

A dozen people congregate around a table in front of the 
map. They’re jovial and good-natured but preoccupied. The 
mood in the room is reminiscent of, say, the police bullpen 
in a detective movie, where everyone in the room knows a 
different clue and the only hope of solving the crime is to put 
the pieces together. 

But up on the 15th floor, the culprit is the standard way of 
doing business. 

“There are two supervisors in charge and they have 27 
other projects to deal with,” says Art Rutherford, with the 
kind of life-weary intonation only a New Yorker can muster. 
In his 40s, Rutherford’s one of several wage-earning union 


DEMING 


T aped to the wall of a 15th-floor conference room in a 


To W. Edwards Deming, anything that rates people 
against each other - prizes, gold stars, bonuses, tips, 
and trophies - is a "force of destruction." Deming's 
“quality movement” is based on the fundamental 
principle that the only way to improve your score is 


to improve the game for everybody. 


members in the room; the rest are salaried managers. *So, 
when there's a problem, the first calls the second and leaves 
a message on her voicemail. Then she leaves a message on 
his voicemail," says Rutherford. *Everybody's blameless and 
everybody's to blame." 

This particular corporation is NYNEX, the “Baby Bell” 
local phone company for the New York/New England region. 
But it could be any one of a thousand companies in which, 
under the rubric of faddish names like “reengineering,” peo- 
ple are trying earnestly to reshape the way large businesses 
work from top to bottom. In this case, a dozen people have 
been assigned to reshape NYNEX's *Enterprise" system. 

Enterprise is a network of reconfigurable high-capacity 
digital channels, delivered over fiber-optic cables. With an 
Enterprise line running into your house, you could easily 
switch calls from voice lines to video channels to image- 
frame relay to data service, just by invoking a software com- 
mand. Unfortunately, it won't be coming into your house any 
time soon; for now primary customers include large banks, 
Wall Street brokerages, insurance companies, and law 
enforcement agencies. 

Nonetheless, services like Enterprise are larger-scale pro- 
totypes for the sort of phone lines ordinary people might use 
in five to ten years, when digital fiber optics snake into most 
buildings in big cities like New York. And that's where the 
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problem lies. Demand has grown so fast for Enterprise that 
it has been prematurely mingled with the rest of NYNEX's 
systems - old copper cables, old switches, and, most impor- 
tantly, ancient habits and procedures. As one of the team 
members explains, “It’s like having a rocket ship take off 
from a local airfield." 

Internet celebrity James Gleick, author of Chaos and 
founder of the Pipeline Network, has criticized NYNEX (see 
Wired 2.11, page 115) for its difficulties delivering services 
like Enterprise. “The local telephone companies have the 
right technology for a business like mine, and they have 
smart people who understand what the right technology is;" 
he wrote. “But they don't have a bureaucracy that's capable 
of delivering that technology to your office." 

The NYNEX people on the 15th floor would probably 
agree. They work, after all, in the oldest of the post-Bell 
phone companies - the one Alexander Graham Bell himself 
founded - with its own history of stodginess. The ostensible 
purpose of this Enterprise job is to cut the time it takes to fill 
orders and fix problems, but that in turn means redesigning 
the system from the bottom up. And to do that, they have to 
understand the system as it currently exists. 

The detective work is nitty-gritty, decidedly unglamorous. 
We're getting into the Black Hole of Calcutta now,” warns 
manager Ed Kimball, who formerly worked in network tech- 
nology. Kimball can't avoid grimacing as the group begins to 
chart one particularly pernicious stage of the wall map. 

For instance, it isn't enough to simply fulfill a customer's 
order as if it were an ordinary phone-line installation 
request. The existing circuits must first be checked out: can 
they handle data traffic, or must they be redesigned? The . 
engineering management group has to get the requisite sta- 
tistics, so it can plan for the network's growth. Somebody has 
to figure out which offices will get Enterprise connections, 
and who will be there to greet the installers - a complex task 
for an order that may link a financial-information company 
with the various bank branches that use its terminals. 

By the time the order is done, it's traveled a convoluted 
path from the people who process orders to technical engi- 
neers to accounting and customer-interface groups to 
installers, getting handed off from one department's e-mail 
to another's data bank. Sometimes, the requisite information 
is printed out onto paper forms, faxed to another office, and 
re-entered into a new computer system. Errors introduced 
anywhere along the system multiply dramatically. If one of 
hundreds of possible installation codes has been entered 
incorrectly, for example, by the person who sold the order, 
then key technical components will be missing further down 
the line. Phone calls will be made to straighten things out. 
Key facts, left on someone's voicemail, might be lost until the 
appropriate person checks in from vacation. A normal 
installation time of one or two days might stretch into weeks. 

At about the time this point is made, one of the women at 
the table, Stephanie Rice, speaks up to remind the others 


Art Kleiner (art@well.com) writes, teaches, and consults about 
the edge between business and culture. His books include 

The Fifth Discipline Fieldbook (Doubleday, 1994) and The Age 
of Heretics (forthcoming, Doubleday). He works with MIT’s 
Center for Organizational Learning and NYU's Interactive 
Telecommunications Program. 
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DEMING (CENTER 


Deming helped inspire 
Japan’s postwar industrial 
resurgence. Top left: 
Deming stands next to a 
sign advertising his lec- 
tures in Japan. Bottom 
left: Visiting the Kawasaki 
Steel Company in 1956. 
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MICHAEL WARREN 


that she comes from billing, the department at the last stage 
of the labyrinth: “You know, we have to deal with all the 
confusion that built up on the way here.” 

On the afternoon I saw МУМЕХ 5 Enterprise group at 
work, its dedicated members had been puzzling out the map 
for several weeks. By the time you read this, they'll have 
been on the job for months, generating hundreds of pages of 
analyses. Everyone in the room is sincere and eager to fix 
the problems. They all know what a drag it is to function in 
rotten systems, and they know this may be their best chance 
to get the system right. 


ing its problems - or even how wonderful NYNEX 

would be if its problems were fixed. But as corpora- 
tions like NYNEX suss out their own arcane and convoluted 
systems, they invent a new form of governance. The indus- 
trial-era model - giving orders, in military fashion, through 
a hierarchical chain of command - doesn't work anymore. 
It's too slow for a rapidly changing, wired age. And it may be 
responsible for the deadening lack of quality in the world 
today - the ecologically devastating, stultifying ambiance of 
civilized society. 

Yet if we want the infrastructure of daily life to evolve into 
an adaptive and warmhearted system, large-scale corpora- 
tions have to participate in that evolution (if only for their 
capital and expertise). That means corporate ways of operat- 
ing have to be dramatically reshaped. A surprising number 
of CEOs are beginning to realize this, in their own self-inter- 
ested way. And that realization has enmeshed them in a 
battle for the soul of their own organizations - a battle over 
which new system will replace the old. 

It's a war of words with murky fronts; players often 
switch positions, but there are two indisputable sides. One, 
rooted in the corporate *quality movement" of the '80s, 
might be called Demingism, after its chief proponent, the 
late W. Edwards Deming. The other side, more prominent 
this year, could be called Hammerism, after its most emi- 
nent spokesman - a mathematician-turned-information- 
systems-designer-turned-“reengineering”-guru otherwise 
known as Michael Hammer. 

To Hammer, reengineering is *the radical redesign of 
business processes for dramatic improvement.” In practice 
this often means dynamiting old business procedures and 
rebuilding the organization's workflow around the new 
capabilities of advanced computer systems. (^When people 
ask me what I do for a living,” Hammer says, “I tell them Рт 
reversing the Industrial Revolution”) A typical Hammer- 
style reengineering project will bring in 15 to 20 young 
experts from high-priced consulting firms, like the Boston 
Consulting Group or Andersen Consulting, to redesign the 
workflow “with a blank sheet of paper," as Hammer puts it. 
They descend on a company, draw up maps of process flows, 
propose discarding old billing and accounting procedures, 
suggest that people from finance and engineering work 
together on one team (reducing the head count by a third), 
and insist that everyone communicates by Lotus Notes 
instead of memo. Often, they build computer simulations of 
corporate workflows to see how work speeds up when they 
snip a particular bureaucratic task or unnecessary form. To 
get in the spirit of a Hammerist effort, think back to the last 


T he point here is not how wonderful NYNEX is for fix- 
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time you waited at the DMV, thinking, I could reorganize 
this whole place. Then imagine that the head of the agency 
hired you to do just that. 

The strongest advocates of Hammerism inside companies 
tend to be the people from the information-systems depart- 
ment, who have been screaming in frustration from their 
cubicles for years. Under Hammerism, the company can 
shift to the elegant, streamlined, quick-as-a-keystroke style 
of work that computers can make possible. Sort of. 

Hammer is a computer guy himself. Anyone familiar with 
the computer industry would recognize his style. A mathe- 
matics student and computer-science professor at MIT 
during the ’60s and ’70s, Hammer belonged to the famous 
Cambridge “hacker” culture. He knew them all - the pio- 
neering computer mathematician William Gosper, Ethernet 
inventor Robert Metcalfe, Lotus 1-2-5 designer Jonathan 
Sachs, the last-ditch freeware advocate Richard Stallman, 
and others. These MIT hackers lived and breathed comput- 
ers, subsisted on Chinese food, and waged fierce war against 
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A typical Hammer-style reengineering effort will bring in 
15 to 20 young experts from high-priced consulting firms 
to redesign a сотрапу 5 workflow with a blank sheet of 
paper. To get in the spirit of a Hammerist effort, think 
back to the last time you waited at the DMV, thinking, 

I could reorganize this whole place. Then imagine that 


the head of the agency hired you to do just that. 


IBM, whose inferior, closed-off operating systems enraged 
them. (Today, ironically, IBM is one of most prominent firms 
involved in reengineering, adopting whole-heartedly an 
approach born from the sub-culture it once spurned.) 

Hammer first developed his idea of reengineering as a 
natural extension of technology management consulting 
while collaborating with the Index Group, a small, sharp 
Cambridge management-consulting firm. He codified it 
with Index co-founder Jim Champy - an elegant, well-liked 
man with degrees in law and civil engineering. The two 
chose the name “reengineering” - because “transformation” 
sounded too soft - and their collaborative book Reengineer- 
ing the Corporation came out in May 1993. With nearly 2 
million copies in print, it’s easily the most popular business 
book of the ’90s. 

Like many successful computer people, Hammer is genial, 
a bit childlike, intensely argumentative, curious, terrifically 
bright, somewhat full of himself, abundantly good-hearted, 
and an emphatic talker. When he stands onstage, poking the 
air with his right forefinger, telling managers, “you can’t 
overlay new processes on an old compensation scheme,” it’s 
as if he’s still lecturing graduate students on how to design 
their programming code. »168 


WIRED AUGUST 1995 


The subtle art of 


Take a close look at the classic, serif typeface 
you're reading. Now compare it with the type- 
face in previous issues of Wired. If our new 
typography strikes you as more readable, then 
you have Matthew Carter to thank. 

Carter is the type designer's designer. His 40- 
year career spans every phase of the transition 
from hot-metal to digital typesetting. In 1955, 
Carter spent a year learning to cut type-punch- 
es by hand at the Enschedé printing house in 
the Netherlands. After spending a good part of 
the '60s and 70s with Mergenthaler Linotype 
(where he produced, among other typefaces, 
Bell Centennial for the US telephone directo- 
ries), Carter co-founded Bitstream - the first 
digital type foundry - in 1981. Ten years later, 
Carter formed Carter & Cone with his partner 
Cherie Cone and turned his attention to special 
commissions, including the design of typefaces 
for Apple, Microsoft, and Time magazine. 

Wired commissioned Carter & Cone to 
create a more legible version of Walbaum, a 
classic serif typeface whose thick and thin 
strokes become too contrasty in small point 
sizes. To minimize the contrast while retain- 
ing Walbaum's “personality,” Carter created 
Wiredbaum using the type-design program 
Fontographer. After various tests, which 
included printing the new typeface on Wired's 
actual press and paper to account for “ink 
gain," Carter made slight refinements to pro- 
duce the final version you see here. 

In addition to Wiredbaum, Carter has 
recently completed original type designs for 
the Walker Art Center and the Ziff (now AT&T) 
Interchange online information service. 

- John Plunkett 


Matthew Carter, Carter & Cone: (800) 952 2129. 
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By Bradley Johnson 


JILL GREENBERG 


Wired: You helped produce for Apple the best and most 
consistent brand-building advertising in the computer 
industry. Yet Apple remains an industry also-ran. Why? 
Some people could use that example to argue that ad- 
vertising doesn’t matter. 

Hayden: Advertising does matter, because when people 
don’t have time to sort through pages of spec sheets, when 
they're looking for ever-more compressed data, they'll 
turn to brands they trust. Technology is not like packaged- 
goods marketing, in which you can pour a certain amount 
of advertising in one end and expect a certain amount of 
sales to come out the other. There are many more factors 
that affect sales - availability, compatibility, service and 
support, and dealing with the sales channel. If the sales 
staff is getting spiffed to promote computers made in 
Bangladesh, no amount of 1984 commercials will change 
what the salesman has to say. 

What has advertising done for Apple? 

Good advertising sells products and sustains brands, and 
it's done that for Apple. But good advertising can't make a 
product work better, and advertising alone is definitely 
not enough to overcome the problems of a product like 
the Apple Lisa, which was way overpriced to begin with. 
If you look at the history of Apple in context, you'll see the 
company missed a number of very significant opportuni- 
ties that are almost impossible to recover from, such as 
the decision in the '80s to maintain premium pricing and 
not license Mac OS software to clone makers. 

Take it from today's perspective: if someone were going 
to buy Apple, what would they be buying? It would proba- 
bly be brand first and technology second. So, Apple has 
great brand strength. But meanwhile, IBM is lightening 
up its image. IBM doesn't have to prove its business and 
technology side; IBM has to prove its humanity, and I 
think they're beginning to do it. 

Let's look at IBM before Ogilvy. IBM's United States PC 
market share fell in five of the six years that its former 
agency, Lintas, had the business. How much do you 
blame Lintas for IBM's fall? 

IBM should sue Lintas for brand rape. The low point was 
where they were singing, *How're you gonna do it? PS/2 
it!” That was just a shocking outrage for a great brand. It's 
almost like they took somebody off of selling frozen peas, 
put them on the IBM account, and said, “Go do a jingle.” 
IBM had hardware problems, channel problems, and or- 
ganizational problems during those bad years, but the ad- 
vertising seemed to be contributing to their problems. 
IBM still faces problems - getting PowerPC machines out 
the door, getting software for OS/2, you name it. What 
are the odds that IBM will be able to restore its image as 
the industry leader? 

100 percent. 

I don't believe you. 

Well, I bet my career on it. So, why not? Besides, I can't lie. 
I’m in advertising. 

I see. What's your advice about online advertising? 

Every guru of interactive advertising is saying that image 


Bradley Johnson (75777.2121@compuserve.com) is a col- 


umnist and Los Angeles bureau chief at Advertising Age, 
where he writes about technology marketing. 
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is meaningless and that information is everything. І totally 
disagree. The masters of the info age have basically brow- 
beaten advertisers into the idea that hype doesn’t work on 
the Net, that information is all people want, and that if you 
attempt to hype people, you'll lose them and they'll hate 
you forever. Advertisers have responded with a certain 
touching purity, but the outcome is they’ve driven the life 


and reward out of any communications that might have 


been made. It’s not fun. 


The best interactive advertising works by attraction 
rather than intrusion. You have to be interested in a brand 
already or shopping for a product before interactive adver- 
tising can attract your attention. The way that advertising 


has traditionally operated is by intrusion. 
If you are hit with an image on a street 
corner or while watching TV, you're hit 
with some new information that might 
stimulate you to explore further. If I just 
dump a bunch of data sheets and product 
catalogs into a Web site, people have to 
snurfle around looking for details. 
What's the worst interactive advertise- 
ment you've seen? 
Almost anything by the car companies. 
None of it is really terrible; it's just passive. 
To attract me to a Lexus location and then 
not give me that feeling of luxury a Lexus 
is supposed to have isn't good brand stew- 
ardship. If I spend 10 minutes of computer 
time downloading a picture of this week's 
magazine ad, I’m not terribly gratified. On 
the Net, Pm a special customer shopping 
in a special way for a Lexus, and the com- 
pany hasn’t given me any added value. 
Interactive advertising can be made 
more inviting if you create intriguing envi- 
ronments for people to visit. Advertisers 
need to figure out how to create their own 
worlds, where people understand that 
being part of this religion, this brand, is a 
powerful and important thing. What we're 
talking about here is building cathedrals. 
In the Middle Ages, the cathedral was a 
communication about religion, the life 
after. It was this node between you and 
Heaven, so people didn’t have to read the 


Steve Hayden spent more thana 
decade creating Apple Computer 
ads as a writer at Chiat/Day and as 
chairman of BBDO Worldwide in 
Los Angeles. His witty, polished 
campaigns produced a stylish 
image for Apple far beyond the 
company’s meager market share. 
It was Hayden who wrote the 
famous 1984 ad introducing Mac- 
intosh – it was cited this year by 
Advertising Age as the greatest 
commercial of all time. 

After evangelizing for Apple and 
debunking IBM, DOS, and Windows, 
Hayden has finally jumped ship to 
be president of worldwide brand 
services for IBM at Ogilvy & Math- 
er in New York. Ogilvy won the 
US$500 million account a year ago 
when new management at IBM 
summarily dumped nearly 80 ad 
agencies around the world in the 
biggest account move in the his- 
tory of advertising. The agency 
then lured Hayden to mastermind 
a new unified image for IBM. Hay- 
den spoke with writer Bradley 
Johnson in a series of interviews 
conducted in Hayden’s office, 
home, and the back seat of a taxi. 


Bible to get what the cathedral was about. That’s what 
we're talking about in creating online worlds. 


What are some of the best interactive ads? 


The Fox promo kits on America Online, with the movie 
stuff. The one I liked the best was for Speed. It had fun 


and prizes. You downloaded it and got a videogame, you 
were involved with the movie, you answered a series of 
questions, and you could win T-shirts or free tickets. 
Some of the new MTV stuff is fun. And the Absolut Muse- 
um is wonderful. It's kind of an archive; you can explore 
great art from the Absolut campaign, which is pretty cool. 
Most people don't refer to the museum as advertising, and 
in a traditional sense, it's not. It's art. It's entertainment. 
But if people want to see your work - or will even pay to 
see it - then that’s great advertising. m m m 
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This шу Entertaining. 


This is the last four months of 


Graeme J. Devine’s daily shipping journal 
for The 11th Hour; the followup 
to his smash CD-ROM hit The 7th Guest. 
Ву Graeme Devine 


In 1993, Trilobyte’s gothic CD-ROM The 7th Guest amazed a genera- 
tion of gamers. It sold 1.5 million copies and changed the stakes of 
the PC game industry forever by adopting the 640-by-320 letterbox 
(the format found in feature films) and by combining dazzling 
graphics with partial-motion video played back at 15 frames per 
second. Behind all of this stands Graeme Devine, the compulsive 
co-founder of Trilobyte. His mission? To push interactive entertain- 
ment forward by reinventing multimedia’s basic tools. Devine was 
the visionary, the one with the “we can do anything” attitude who 
directed the project with an equal disrespect for the mediocre 
standards of the industry and the accepted limits of technology. 

Not content with The 7th Guest, which is still riding high on best- 
seller lists two years after its release, Devine and his 14-member 
“crunchcrew” of programmers worked day and night for more than 
two years on the sequel, The 11th Hour, due in stores by September. 
This excerpt from Devine’s daily e-mail journal chronicles the pro- 
ject’s grueling final months. With its TV-topping 24-bit high-color 
resolution and true full-motion video (playing at 30 frames per 
second on any home-class computer), The 11th Hour could, quite 
possibly, break the industry’s cardinal rules all over again. 


Date: „Tuesday; 13 Dec 94 
To: crunchcrew 


Subject: Daily Report 


I talked with a reporter today about our video compression. He 
was pretty impressed - it was as if he had found Livingstone in the 
deepest darkest jungles or met someone who had invented a time 
machine. I guess sometimes we live so deep in our own hole that 
we have no idea what everyone else's hole looks like. 


„Wednesday, 14 Dec 94 
crunchcrew 


My life has become a tap dance. 

I get up in the morning with the first e-mail; it makes a 
“craaaaw” sound and I instinctively head down the stairs, baby in 
arm, to see who is hailing me so early. I drink a cup of instant 
coffee (twice the normal dosage) while feeding Roque and peering 
at the screen. I tap a response and then several salvos of my own 
making into the aether. I tear into the code that decided to give up 
the ghost two seconds after I left it last night. I swear, bugs just 
start to happen; it’s as if bit loss was a natural occurrence in the 
world of computers. What is 99.997 percent solid one week fails 
the next. I believe Intel has experienced this same problem. 


I pick up my portable and drive to the office. On the way I hit 
several red lights and one traffic jam. I decide that, yes, you really 
can switch that portable on and read code, but only if you really 
want to get a traffic ticket. 

Tap tap “crash.” 

At the office I rove around, tapping on the portable in one corner, 
then moving around to another one. Eventually, the battery gives 
out and I have to return to my office. Battery life is an important 
feature of a portable, and Гуе yet to find anything near what I want 
in the portable world, so why do we still have such pitiful battery 
technology? Wasn't this a big part of the Apollo space program? 
(Unless, of course, it really was filmed in a studio.) 

Tap tap “blink.” 

I sit and fix the code, which produces the assembly code for a 
codebook, and realize that I've never heard of anyone doing this 
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before. It’s certainly new to me. А self-generating video decompres- 
sor. Another Trilobyte first. And quite a significant one, I think. 

Tap tap “yes!” 

Tonight 1 come home to а whopping nine frames of pattern col- 
lection. Not very impressive. I alter the algorithm to use memory 
variables instead of the file system it was using. It doesn’t go much 
faster. Then I realize that the threshold is fixed and being maxed 
out. I change it to dynamic thresholding. 

Tap tap tap “oh.” 

Now I’m typing my Daily Report.. 

Tap tap “7777777777.” 


Another 24 hours in the life of a programmer whose goal is to 
reinvent everything around him. 

I sat and watched TV tonight. I like Talk Soup, a program that 
runs the highlights of that day’s talk shows. I think it’s better for 
me than watching Cops - but not by much. 

As I sit and watch Tammy & Brian - Tammy still loves Brian; 
Brian says it ended two years ago - I realize, Heck, this picture is 
humming along here at 30fps. By the time it gets to Madeline 
and her problems, it dawns on me that all Pm doing right now 
is porting TV. I’m just reinventing some object around me. 

I am feeling pretty dumb by the time the segment moves on to 
some love triangle so complex it requires a diagram to explain it. 

Yeah, I like Talk Soup. Perhaps ГЇЇ port it. 

CD-ROM World rates The 7th Guest as the #1 CD-ROM game out 
there (it rated Myst #2). After two years, this says a lot about the 
state of our industry. Too much emphasis is put on gadgetry and 
not enough on simplicity. Look at the big winners over the last few 
years - Tetris, Lemmings, Super Mario Bros., T7G, Doom - all are 
really, really simple to play. Too often, programmers & designers 
trash good work by “oversampling” the player (creating too many 
options and complicating the screen). We are in danger of doing 
this with The 11th Hour. And that means that there is a lot of work 
left to do, even once we have it “running.” 


A technical Daily Report. Sorry, it’s the way I’m thinking right now. 

Well, I didn’t think that I could meet my goal of knocking a sec- 
ond out of drawing 100 dense quad structures, but I did. Twice. 
Tonight it’s down to 5.7 seconds. A total of two seconds faster. 

What does this mean? A dense quad is around 10 times larger 
than a typical frame chunk quad - it contains essentially lossless 
data. These dense quads make good profiling data, since they over- 
load the overhead in the decoder nicely. 

Most of the speedups came by fixing 486 CPU stalls. The 486 will 
“stall” and wait for a cycle if the previous machine instruction is 
somehow required for the next. Fixing stalls is tricky. Writing stall- 
free code is almost impossible. You have to think below the assem- 
bly-code level and think about how the CPU is dealing with data. 

Now I have to lie down and realign my nervous system. 


Well, I watched The Nightmare Before Christmas again tonight. 
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Gosh, there's a lot of work in that movie. An awful lot of work. 

Of course, they had a lot of problems solved beforehand. 

They did not have to invent the playback system. Film has been 
perfected over the last 70 years or so. The system is 100 percent 
compatible throughout the country and constantly plays back at 
24fps no matter what type of projector they have. 

We had to invent the playback system and make it work on a 
dizzying array of hardware. Everything from Packard Bells to 5005 
to PowerMacs to buggy Pentiums. 

They had a well-tried and workable production system, a system 
that has been perfected over the last 70 years. We are still learning 
our craft. It's chaos in our industry, and that's the best and worst 
place to be. They had an acceptable point of purchase to a mass 
audience. We have seedy little stores filled with strange boxes and 
nerdy teenagers. OK, theaters have teenagers, too. 

So why do we do it? Why don't we just hang up our hats and 
start to make movies like NBC? Let's just throw in the towel and 
start a movie production company. 

Ahhh, where's the fun in something well established? 


I don't know, but sometimes it doesn't pay to get out of bed. Yester- 
day was one such day. By 2 a.m., I was putting back code to make it 
work the same as the previous evening. By 5 a.m., I was totally lost. 
You know, in the 1870s they used to make false teeth and billiard 
balls out of a gunpowder mix, which led to a very unfortunate side 
effect of the balls and teeth sometimes exploding. I guess when you 
come up with a new technology, you really do not know its full con- 
sequences until after it has been used for a while. Not every product 
has such apparent side effects, but you can be sure that sometimes 
those explosions are still happening. You just can't always see them. 


Well, yesterday I proposed putting 256/hicolor streams into 11h. 
The primary reason we can mix streams is that most of the infor- 
mation inside a video packet is not concerned with color, and by 
dropping house movement down to 24fps (it looks way the heck too 
fast at 30fps), we can mix the 256 color and hicolor assets. 

The video would be encoded twice. 

Right now, only something powerful like a Pentium would be 
able to decode hicolor, and it may not be worth providing the 
encoder right out of the hat for time reasons. But heck, mixing 
those streams is pretty easy and seems worth doing to me. No one 
else has made a hicolor game, to my knowledge, and it would cer- 
tainly enhance the look of the video. 

Tonight, Lori and I went to see Dumb & Dumber. It was dumb 
(actually, it was hilarious). Look at that: I compressed a movie 
down to 40 characters. I did not sit and study the movie for arti- 
facts, video noise, shutter problems, camera wagoning, or any side 
effect. I just sat and watched. 

OK, there was one bit with a lot of noise and scratches, but I 
looked around the theater and it didn't seem to bother most people. 


I read an interview with another game company that chose the 640 
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PREVIOUS РАСЕ: KAREN MOSKOWITZ 


by 320 letterbox format for its game after playing T7G. It’s a good 
thing, as Rob says, that we didn’t choose 160 by 480. 

Back when we chose to use 640 by 520, we had no intention of 
animating it, let alone at 30fps. I think everyone thought we were 
crazy. Heck, they had that much right. 

Rob mentioned a while back in an e-mail to the crunchcrew that 
I have a “we can do anything” attitude. It’s true, I do. We can do 
anything. If people want chapter-based video, then that’s what 
we'll do. There is always a way. It just takes a little bit of thought. 
Even now, I’m considering 60fps video tests. We are a group of 
innovators, artists, and creators. You lot, the crunchcrew, are our 
innovators. If any one of you gets a flea-brained idea that's so crazy 
it just might work, don't be afraid to present it. 

After all, it just might work. 


Date: Wednesday, 18 Jan 95 
То: crunchcrew 


Daily Report 


Subject: 


I hate DOS. 

How the hell do people use it and stay sane? Take, for instance, 
the simple act of compiling a program. From more or less any 
NeXT machine in the office, I can walk up and compile my code. 

I’m assured of getting my configuration, dock, directories sorted 
the way I like them - plus access to my files from whichever 
machine I use. I don’t have to care about the RAM, hard-drive 
space, or environmental variables on any of those machines. 

And yet. DOS-plus-Windows is the most popular operating sys- 
tem out there in the world. 

It’s got to be an alien plot. It just has to be. 

Anyway, 1 started to integrate the AI stuff today. 


Date: Wednesday, 1 Feb 95 
To: crunchcrew 


Daily Report 


Subject: 


Disaster! 

The NetWare server has been offline for almost 24 hours. We are 
unsure if we can revive it. All of the assets for The 11th Hour are on 
this machine; although I have a mirror here at home, it’s not quite 
in sync with the one at the office. We worked at it until 8 this 
morning before going home. The repair program we set in motion 
at 6 this morning should finish at around 1 a.m. tonight. 

We are in a holding pattern on the sound and video compres- 
sion. And every hour that passes without the server adds another 
hour onto the past-due time on the next release of the code. 

On the good news side 1 got the hicolor player up and running in 
DOS at 30fps. It requires a 486D-by-2 or above. ГЇЇ have the other 
color systems online 100 percent tonight (perhaps even 32-bit col- 
or), and hopefully some code to configure the player on each 
machine as it runs. 


Thursday, 2 Feb 95 
crunchcrew 


too tired for Daily Report 


Subject: 


Sorry, I’m just too out of it to compose the prose that’s called the 
Daily Report; I’ve had maybe 10 hours of sleep since Tuesday, and 
my brain is currently in shutdown mode. 

I need some data on which cards cannot do hicolor. From what 
SciTech tells me, all cards have supported at least hicolor since the 
dawn of SVGA. I need to know if this is true or not, since it makes a 
difference. 11h will not run on a 256K VGA card, but then again, 
neither did T7G. If you have a card, or know a card, or are a card 
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that cannot get into а hicolor mode, e-mail me. 

I sat and watched TV tonight, and I realize now that I sit and 
watch the motion and artifacts if the picture is disinteresting (which 
it is 72.3 percent of the time). I was drawn into the smoothing arti- 
facts on the guy’s sweater on some ad tonight. For some strange rea- 
son afterward, I went and purchased 24 frozen pizzas. 


Tuesday, 7 Feb 95 
crunchcrew 


: verrrrrrrrrry tricky 


Verrry, verry tricky right now. The encoder is now getting as com- 
plex as a MPEG encoder, which is making decoding simpler (as 
opposed to MPEG). Basically cutting down drastically on memory 
usage per frame for the same rez frame. 

Very, very tricky. My brain is going to explode. Oh well. 
Date: 


Thursday, 9 Feb 95 


To: crunchcrew 


Subject: Daily Report 


Right now, I'm working on the icons. Basic navigation and puzzles 
should be online tomorrow. Then I’m going to spend some time 


When people say the video looks blocky,I wonder in comparison 


to what? WC3? UAKM? TV? Well,it looks darn TV-like to me. 


getting digital music to work. I also need to get the changes into 
the encoder so we can get the house and all the video compressed. 

We no longer have the luxury of getting the video done twice - 
it's either right the first time or we're late. 

I need help here on finishing the player. It has to be done yester- 
day, and I’m not capable of doing this on my own. 

Pd like to pass out icon code, AI code integration, interceptor 
view display driver, 1586 wavelet sound, 1586 digital music sound, 
code to detect other games. The rest is done, or almost done. 

Any takers? 


Date: Wednesday, 15 Feb 95 


То: crunchcrew 
Daily Report 


Subject: 


Worked on the music today, almost got it working. 

Worked on the player today, almost got it working. 

Worked on год today, almost got it working. 

Unfortunately, “almost” is not testable, and we have four testers 
at the office waiting for a CD. I can’t access my DOS machine from 
here to work on anything, and I did not bring my portable home, 
so, for the time being, we're stuck. 174» 
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A, | ^ MechWarrior, BattleTech and 'Mech are registered trademarks of FASA CORPORATION. 
'EV Activision is a registered trademark of Activision, Inc. 


Release: June 


Rolling down US runways for the first time this summer is the Boeing 777 
wide-body jet. Should you find yourself boarding one of the first United Air- 
lines “triple sevens,” check out a few of its nifty details. 
MODEL CRAFT Poke your head into the cockpit, and you'll find 
yourself staring at a control system that resembles the interior of a Star Trek » s 
shuttle craft. Instead of reading old-fashioned mechanical dials, 777 pilots { | | |||: 
take flight information from full-color, active-matrix LCDs. In the | | 2 ES 1111111 
near future, an onscreen, electronic checklist system will replace "ҮҮ || 
the old jumble of paper printouts. And to communicate with their ! ALI EE 
i JUST ОЧТА ВЕТА | 
onboard computers, pilots use PowerBook-style glass touchpads T | ШИП) ||| || 
mounted on the cockpit’s center console. 
ТТ 


Release: July 


FAVORITE 


After you make your way through the roomy, 292 seat main | | | | || | | | | | | || 
cabin and stow your bags in the enlarged overhead bins, you'll Wi 
find a personal video screen at your seat. Order up one of six in- 
flight movies or surf 19 channels of digital audio entertainment 
(videogames and in-flight shopping will be added later this year), 
then sit back and enjoy the ride. – Todd Lappin 

Boeing 777: Approximately US$122 million. Boeing: http://www.boeing.com. 


Release: Fall D F: 
f JUST DON'T : SEND 
US THE BILL: 
Release: August 
Microsoft's second stab at a 32-bit operat- meltdown that's matched by the ungodly 
ing system adds all the features that Apple, amount of real estate Windows 95 vacuums 


05/2, and Motif users off the hard drive (around 30 Mbytes, be- 
B ASKET CASE take for granted: spiffy fore loading Microsoft Network). They call 


graphics, long file names, drag-and-drop this progress? It's more like the OS equiva- 
наа: Kanaat capacity, and reasonable file management. lent of spamming. 
ERE Power users beware: Windows 95 multi- Upgrading your operating system is like 
tasks with all the grace of an elephant replacing your car engine – it’s a messy, 


riding a bicycle. There’s more AE 1 frustrating job and NIMM not worth the 
the hood than adver- ПР | I effort. – Chris Clark 
tised (ThinkPads still 


Windows 95: Less than 


emit the telltale US$100. Microsoft Corp.: 
beeps and burbles), +1 (206) 882 8080. 

and it takes some || 

serious tweaking to 

get big DOS pro- 


grams, especially 
games, to run at 

a tolerable speed. 
A quick CheckDisk 
reveals a memory 
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Release: August 


John Barth. Не the guy who writes fat, 
densely structured but light-at-heart nov- 
els like Chimera 

LITERARY CHAOS ng Giles Goat- 
Boy, then turns around to dabble in literary 
theory and science. Further Fridays, arriv- 
ing in stores this month, is a collection of 
his musings on both topics. 

In Barth’s speculations, the arabesque, 
chaos theory, and postmodernism all man- 
age to simultaneously embrace complexity 
and symmetry. Leave it to him to notice the 
uncanny visual resemblance between the 
intricate patterns of arabesque carpets and 
Mandelbrot fractals. And how ‘bout this 
point? Postmodern literature exhibits “self- 
similarity” (to use the chaos-theory term) – 
all aspects of a novel reflect the larger 
theme but at a different scale. 


Release: June 


John Barth 


The synthe- 
sis could seem 
contrived in 
the wrong 
hands. Fortu- 
nately, Barth 
avoids read- 
ing too much 
significance 

5 into the paral- 
lels he draws. Instead, he makes the case 
that artists should seek out the intercon- 
nections between their studies and devel- 
opments in other métiers. Surely the same 
could be said for engineers and scientists. 
This book is a perfect place to start. 

– Steve а. Steinberg 


Further Fridays, by John Barth: US$27.95. Little, 
Brown and Company: +1 (212) 522 8700. 


I've always been able to spend hours creating images in Photoshop, but my 
other design tool, Illustrator, never gave me the same thrill. It was superior 


VECTOR EXCURSIONS 


for specific jobs like creating logos, but 
lacked Photoshop's functionality. 


Then | got my hands on a beta of KPT Vector Effects from HSC Software. 
Plugging in Kai's groovy extensions for vector-based programs (specifically 


MINOR INFRACTION: 
Baby-ROM CD-ROM is sup- 
posed to "help children 
ages 1 to 3 discover geo- 
metric shapes, colors, 

5 letters, пит- 
bers, and 
body parts, as 
well as other 
babies,” says 
publisher 
Byron Preiss. 
Hmm! But do 
you get a refund if Junior 
isn't programming by 
age 5? Byron Preiss Multi- 
media: +1 (518) 295 6600. 


+1 (805) 566 6385, e-mail kptsupport@aol.com. 
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Illustrator and Freehand), | became lost in a new world of exploding 
kidney-shaped swimming pools and bizarre ‘50s ashtrays. | shattered, 
| extruded, | warped, | cast liquid shadows and multicolored halos. | 
could deconstruct shapes just by pulling points from here to there. 
Hours passed before | looked up from the screen. 

Vector Effects also lets you cut corners. The 3-D Transform, Warp 
Frame, and Vector Distort extensions keep me out of Adobe Dimen- 
sions 99 percent of the time. Flare, KPT Neon, and ShadowLand imi- 
tate Photoshop's cool effects — though | still usually build most final 
shadow/lens flair/neon halos in Photoshop first before | import them. 
Other effects don’t do anything new, but 
they do shave hours off creation time. 
Though it’s not a feature on my beta copy, 
HSC says the final release will let you save 
settings to floppy – this way you can swap all the 
effects you like with your friends. — Jim Frew 
KPT Vector Effects: US$199. HSC Software: +1 (805) 566 6200, fax 


GREEN-LIGHT 
SPECIAL: The Net is an 
oh-so-scary place – or so 
Hollywood would have us 
believe. August offerings: 
Brett Leonard's Virtuosity 
(Paramount), about “vio- 
lence that’s gotten out of 
our videogames and come 
to bite us in the ass” (see 
below); The Net (Colum- 
bia), with government 
assassins, an agoraphobic 
systems analyst, and her 
accidental discovery of 
their online secrets; and 
Hackers (United Artists), in 
which teen pranksters are 
sucked into online espi- 
onage. And this is just the 
beginning - more than 20 
computer- 
related 
thrillers 
are stillin 
the works. 


STAR QUALITY: For 
the past six months, many 
of new media’s brightest 
stars – Rocket Science, 
Inscape, Cyan, and Viacom 
New Media – have been 
testing and then raving 
about mTropolis, mFacto- 
ry's object-oriented 
authoring software. “It’s 
making it enormously 
easier to prototype,” says 
Rocket Science co-founder 
Steve Blank. “If you're 
doing 3-D modeling, it's 
the only thing to be 
using." mFactory Inc.: 

+1 (415) 548 0600. 


SMOKE AND MIRRORS 


HOME, HOME ON 
THE NET? Stealing a 
page from Neal Stephen- 
son's Snow Crash, Alpha- 
World lets you stroll 
through a 3-D-rendered 
land and chat (in text) 
with the folks you meet. 
Purchase some virtual ply- 
wood to slap up a 'stead. 
But after the "competi- 
tively priced" monthly 
fees kick in, will anyone 
call it home? Worlds Inc.: 
http://www.kaworlds.com. 


| l Kenner Star Wars toys: US$50 Millennium Еа 
_Landspeeder; $5 action figure, Hasbro Toy Group: 
” 0. 
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| nal manufac- 
turer, Kenner, 


Ning, the Imperial Ti 

\ er, and Luke Skywalke 
Landspeeder. i 

Mê like Georg 


Kenner has e 
high-tech revisio 
the toys look as 


will produce authentic shi 


Accompanying these sh 


anc tablets - damn, they're bu 


Release: July 


The Sega CD may be bordering on the ahve 
of extinction – thanks in part to Sega's new 
32-bit gameplay- 
er, the Sega Sat- 

urn - but it's || 
going out with 

a sadistic bang, 


" on Pent & 
Teller's i Smoke and Mirrors. 

These eccentric con artists/ 
magicians extraordinaire treat y 
you to outrageous tricks, friend-suckering 
scams, and sick, twisted humor. Take, for 
example, Mofo the Psychic Gorilla: a float- 
ing disembodied head divines the playing 
card you pick from a regular deck by asking 
a series of bizarre questions. The catch is 


that you can lie to Mofo – he encourages it, 


even - and he still guesses the card. How 


dk 
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һе paint injected onto the plastic makes T 
alistic as their movie counterparts. On the 

X-Wing and Millennium Falcon, pressing buttons 
nd laser-fire sounds straight 
outta the movie's sound effects library. 
are newly sculpted versions of 
nine of the Star Wars char; ters. Apparently, Luke and Han 
have been working out over the years and popping those 
Howard Wen 

; $30 X-Wing Fighter; $20 Tie Fighter; $10 


molds from the original toys, with one 


WHO SAYS you need 
wires to be wired? This 
summer DirecTV is 
launching a third direct- 
broadcast satellite into 
orbit, beefing up its earth- 
bound digital TV offerings 
to 180 MPEG-2 channels. 
Now that RCA's exclusive 
contract to supply dishes 
to DirecTV has expired, 
Sony's wheelin’ its first 
shiny, new 18-inch dishes 
into stores, too. DirecTV 
Inc.: +1 (310) 535 5113. 
Sony Electronics Inc.: 

+1 (201) 930 6415. 


(800) 327 8264, +1 (513) 579 4000. 


does he do it? That's for 
you to know (after watch- 
ing an instructional 
video), and for your suck- 
ers not to find out – unless 
they also get their hands 


on the tape and decide to beat your head in. 

No Sega CD? Don't panic. Smoke and Mir- 
rors is headed for PC CD-ROM in October 
and 32-bit game systems in early '96, with 
sharper video and even more scams to 
alienate your pals. – Zach Meston 


Penn & Tellers Smoke and Mirrors: US$49.95. 
Absolute: +1 (201) 818 4800. 
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til ; € It’s not going to hang on 
someone's wall. It’s going to go into someone's magazine. Or wrap someone's fish. 
Or be thrown in someone's trash. You know all this. And yet. You work too many 
hours. You fight with the client. You fight with your partner. You fight with yourself. You spend 
weeks selecting the right talent. You spend days tweaking the details. You check 


the proof. You reject the proof. You check the proof again. You run out of time. 


ORIGINAL PLATINUM PRINT BY 


You see it in a magazine. You are disappointed. Again. You scream and holler. 
DENNIS MANARCHY. SCANNED ON AN 
E Е . ] AGFA SELECTSCAN AT 2400 DPI. 
You say "why isn't somebody doing something about this?" CMYK FILM SEPARATION PRODUCED 


ON AN AGFA SELECTSET AVANTRA 

IMAGESETTER USING A MULTISTAR 

RIP MULTIPLEXER AT AN OUTPUT 

Somebody is. RESOLUTION OF 2400 DPI. IF YOU'D 
LIKE TO KNOW HOW 

CAN HELP YOU, 

CALL 1-800-685-4271, EXT. 2462. 


AGFA AND THE AGFA RHOMBUS ARE REGISTERED 
TRADEMARKS OF AGFA-GEVAERT AG 
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Killer Computers 


s Your Computer Killing 

You? is to ergonomics what 
Silent Spring was to ecology: 
an eloquent wake-up call to 
something gone very wrong. 
Authored by ergonomics 
expert Charles Pappas, this 
four-booklet series outlines 
the health hazards of the 
high-tech office, ranging from 
the computer and its twin 
henchmen — monitor and 
keyboard — to the laser 
printer, workstation design, 
and even office air circulation. 
The result is scary and 
thought-provoking. 

Is Your Computer Killing 
You? explains in plain English 
the many threats posed by 
computer-related technology 
and furniture. Each booklet 
tackles a critical area: “What is 


Lifesavers for PC users. 


Ergonomics?” covers illness 
and injury in the computer- 
driven workplace; “Cumula- 
tive Trauma Disorders,” 
including the much-publi- 
cized carpal tunnel syndrome; 
“Monitors, Lights & Air,” eye 
strain, poor lighting, and the 
potential threat of electro- 
magnetic emissions from 
equipment; “Tips & 
Resources,” preventive 
exercises and ergo products. 

For business owners 
seeking an injury-free work- 
place, or anyone who doesn't 
want to be on a sick list 
because of his or her comput- 
er, these booklets are required 
reading. And at 20 bucks, they 
won't cause injury to your 
wallet. — Phil Hall 


15 Your Computer Killing You?: 
05520. Ergo Communica- 
tions: +1 (212) 535 0344. 
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Pedro Meyer’s True Visions 


Ме“ are defined and judged by the works they produce: literature, 
art, and music that inspire and touch the imagination. To date, 
technology has yielded revolutionary new means of communicating and 
plenty of new machinery but few works of artistic greatness. 

Pedro Meyer is changing that. In his latest CD-ROM, Truths and Fic- 
tions, he has crafted a groundbreaking, at times breathtaking demon- 
stration of how digital technology can liberate creativity and take the 
artist - and the rest of us – to the outer limits of imagination. Meyer also 
adds an introspective dimension, exploring the human and moral 
dilemmas of the art form, and the ethical responsibilities of the artist. 

Meyer’s digitally manipulated images are provocative, beautiful, and 
haunting. In one, he juxtaposes the darker sides of Mexican and Ameri- 
can cultures in a Day of the Dead/Halloween parade along Los Angeles’s 
Hollywood Boulevard. In another, he combines three Texas countryside 
images - a train streaking across the horizon, a billboard advertising an 
Emotional Crisis Hotline, and a crooked highway divider. They form a 
striking commentary on modern American life - its rush onward and its 
fixation with psychological crises and introspection. 


Truths and Fictions: Where what you see isn’t always what you think it is. 


Viewers can click on compositions to follow Meyer’s creative thought 
processes and mystical impulses, review his creative decisions and 
experiments, and see step-by-step how pictures were created. 

Meyer also bravely invited writers, filmmakers, and photographers 
from all over the world to comment on his work. In a correspondence 
folder, artists challenge, debate, and examine - sometimes mournfully - 
the new form. “I knew,” says a filmmaker of her first viewing of Meyer’s 
digital work, “that an era had ended forever.” Meyer addresses this and 
the responsibilities of artists who transform and mix literal images. 

Few artists would be as open to such skepticism and feedback. But 
Meyer isn’t into Angst or adoration, just openness, curiosity, and 
warmth. He gets a huge kick out of the strangeness of America. 

In Truths and Fictions, Meyer has done much more than create a new 
form of photography and has given us much more than dazzling digital 
images. He offers an inspiring gift: one of new media’s first great cre- 
ative works. - Jon Katz 


Truths and Fictions, A Journey from Documentary to Digital Photography by Pedro Meyer: 
US$49.95 Mac CD-ROM. Voyager: (800) 446 2001, + 1 (914) 591 5500, on the Web at 
http://www. voyagerco.com. 
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Perfect English 


о one can deny that the 

Oxford English Dictio- 
nary is the supreme example 
of the lexicographer's art, 
occupying several yards of 
shelving and weighing more 
than 100 pounds. Although | 
have owned the two-volume 
microtype version for many 
years, | have always lusted for 
the real thing. When | was 
recently offered the set after 
writing an essay for Oxford 
University Press, | opted for 
the CD-ROM version. 

Am | glad | did! | now 
possess a miraculous artifact, 
infinitely superior to the ink- 
and-paper implementation. 
Apart from the speed with 
which | can look up a word, it 


mayed. obs. form of MAID sb. 


mayer (‘meso(r)). (f. mav vt + n^] One who 


occupying the site of the old 
чам, 

aen (IRN) Noten av I miah you 

here i waning ld ave 


Ultimate e-reference. 


has search facilities that, 
although we now take them 
for granted, would have 
seemed utterly miraculous 
just a couple of decades ago. 
It also gave my egoa 
boost. | typed “A C Clarke” in 
the text search box and was 
utterly astonished to find no 
fewer than 68 quotations 
from my books, illustrating 
the usage of a variety of 
words, | never would have 
discovered this using the 
print dictionary — for one 
thing because | wouldn't look 
up words I'd already used 
myself! — Arthur С. Clarke 


Oxford English Dictionary 
CD-ROM, Second Edition: 
055895. Oxford University 
Press: +1 (212) 726 6000. 
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Freddie's Got It Goin' Awn! 


was expecting the usual blues snooze from Freddie King: The!!!!Beat 

1966, an hour's worth of vintage 1966 Freddie King footage, but Гуе 
never seen anything like this gone video. The late, great Texas guitar 
slinger cut a string of funky early '60s King Records hits like *Hide 
Away,” *San-Ho-Zay;' and “I’m Tore Down,” way mo’ gitdown danceable 
than the stuff other bluesmen like B. B. King or Muddy Waters were 
playing. Right about that time, Freddie made several appearances on a 
blues/R&B TV hour in his hometown of Dallas. Culling from these per- 
formances, The!!!!Beat gives us a glimpse of impossible hip glory. 

Picture a bunch of teenage soul sisters dancing. These girls got it goin’ 
аууп with white go-go boots and psychedelic stretch pants, doin’ the 
Monkey and the Swim. The 10-piece house band, which sounds more 
like James Brown's Famous Flames than the typical blues combo, is led 
by Freddie's fellow slinger, Clarence *Gatemouth" Brown. The host is 
some swingin' too-hip middle-aged white dude named Bill “Hoss” Allen, 


The!!!!Beat video glimpses an hour's worth of pure blue-conked soul music. 


who's funkier than Shirley Hemphill's feet (and he dances the Poodle at 
the end of the show). 

Backed by a funky soul revue Freddie cuts loose. Video aside, the 
music stands alone if you want to play this thing over and over like I do. 
It's pure, unadulterated, blue-conked soul music, and praise goes to 
Vestapol Productions for tracking down the vintage tapes and slinging it 
all together. 

Tacked on at the end is some bonus latter-day Freddie concert footage 
from a 75 Swedish show. And don’t miss the backup band - а Nashville- 
based R&B combo called the King Kasuals. Jimi Hendrix played with 
these hepsters for a couple of years after getting out of the Army in '62. 

Take the 25 clams you were going to drop on a Ziggy mouse mat and 
buy this video. Break that cyberpunk listening diet of whiny British 
dance crap before it's too late! - Corey Greenberg 


Freddie King: The!!!!Beat 1966 video: US$24.95. Stefan Grossman's Guitar Workshop/Vestapol 
Productions: +1 (201) 729 5544. 


The Care and Feeding of Ideas 


N orbert Wiener, a highly influential mathemati- 
cian who worked at MIT from 1919 to 1964, gave 
the world the theory and practice of "cybernetics" – 
dooming us, unwittingly, to see the prefix slapped 
upon every new technological trifle. Although he's 
been dead for 30 years, he's gaining new attention 
with the publication of a long-lost 1954 manuscript 
called Invention: The Care and Feeding of Ideas. 

Invention is Wiener's jaunt through scientific 
history, revealing the social, economic, and intellec- 
tual climates favorable (and, of course, detrimental) 
to the creation and use of technological innovations. 
But even more valuable, Wiener contends, are histo- 
ry's conceptual breakthroughs. 

Arevolutionary machine can sit idle for years 
before society catches up to it - a pattern Wiener 
calls the "inverse process of invention." The vacuum 
tube was first used for conducting electricity and 
amplifying sound in lighting, telegraph, and phone 
systems. Only decades later was its most profound 
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New toys schmoys. Ideas allow the real breakthroughs. 


application – as an energy discriminator in radios, 
TVs, and computers – discovered. 

Although it was written during the Cold War, 
Invention delivers profound predictions, among 
them a creepy, accurate assessment of our techno- 
logical present. "The great organization," Wiener 
writes, “which has accepted a purpose involving the 
expenditure of millions of dollars - megabuck sci- 
ence - is not easily turned aside; nor are the best 
administrators of large projects likely to be the most 
fertile originators of new ideas." He'd be gratified to 
know that garage computer science has brought a 
return to preleviathan industry models in which 
individual tinkering yields landmark gadgets. 

Invention is a rare science book – a treatise with 
popular and technical appeal and a reminder that 
socially cognizant science is not a lost and sentimen- 
tal notion. - Alan Rapp 


Invention: The Care and Feeding of Ideas, by Norbert Wiener: 
0559.95 paperback, $25 hardcover. MIT Press: (800) 356 0343, 
+1 (617) 253 5643, e-mail mitpress-orders@mit.edu. 


lest of Both 
Notebooks 


hen my old 386 note- 

book bit the dust, | 
checked out the new breed of 
portables to find the best 
combination of power and 
feel. | loved IBM's ThinkPad 
and Apple's PowerBook. The 
ThinkPad's red nub pointing 
device kicks mouse butt, but 
the IBMs are ridiculously 
expensive for the power 
under the hood. And while | 
love the feel of the Power- 
Book, | gotta have my Win- 
dows apps. 

| wound up getting both 

in one machine, the WinBook 
XP. In addition to the 520- 
Mbyte hard drive, 8 megs of 
RAM, and an internal 14.4- 
Kbps fax/modem, it has the 
same kind of kick-ass key- 
board and red mouse pointer 


WinBook's a knockout. 


as the ThinkPad, with a 
PowerBook-like, comfortably 
sloped wrist-rest area in front 
of the keypad. My hands love 
this marriage. And the bright, 
dual-scan color screen is one 
of the best I've seen. 

Downsides? The NiMH 
battery lasts a measly three 
hours. The optional 16-bit 
sound card is a bit noisy and 
bass-shy. And there's no SCSI 
port for plugging in a CD- 
ROM drive. 

However, there isn't 
anything out there that packs 
ѕо much muscle into such а 
goad-feeling notebook for 
such a low price. I'm sold. 

» Corey Greenberg 


WinBook XP DX4-100: 
852,599, WinBook Comput- 
et Corporation: (800) 468 
2162, +1 (614) 481 7460. 


What Kind of Nation Will We Be? 


andy Shilts continues to stretch the boundaries of journalism even 
Rire his death from AIDS last year. Conduct Unbecoming, a CD- 
ROM based on his 1995 homonymous book on gays in the military, gives 
us a tantalizing peek at the potential of CD-ROM publishing. Here, a 
good book is rendered even more readable and accessible. 

Shilts, a San Francisco Chronicle reporter and author of the only 
definitive book on the spread of AIDS in the US (And The Band Played 
On), rejected contemporary media notions of objectivity as the outdated 
conventions they are. Shilts never pretended to be detached, as most of 
his colleagues are forced to. His willingness to fuse advocacy with fact 
produced journalism for social good and justice. 

Shilts’s third landmark book, Conduct Unbecoming, chronicles the 
military’s brutal persecution of gays and lesbians who served their 
country even as it hunted them down and brutalized and humiliated 
them. This work is a chilling reminder that gay and lesbian Americans 
- even those serving their country - are citizens not of a free nation, but 
of one where freedom is conferred by an often bigoted majority. 

The ApolloMedia-produced CD-ROM contains eerie evidence of this. 
The opening screen carries a warning to people in the armed forces, a 
reminder to one culture what it’s like to live in another: “If you are in 


мә чу", Ё ; qe 70 
ee CONDUCT UNBECOMING 

Чит: LESBIANS IN THE U.S. MILITARY 
"fe RANDY SHILTS 


Warning: Possession of this CD-ROM by US military may be a punishable offense. 


possession of this CD-ROM or its packaging, you could be targeted for 
investigation, discharge, or court-martial.” 

In his book, Shilts tells scores of stories, many of them heartbreaking. 
The CD-ROM version takes Shilts’s work to a new level of accessibility 
and comprehension. 

Here, we can read the text and see and hear many of the people Shilts 
described in his book. We meet former Colonel Margarethe Cammer- 
meyer, the head nurse of the Washington National Guard whose com- 
manding officer broke down in tears when he was forced to fire her. 
And we encounter the quiet but defiant audio/visual statement of Lieu- 
tenant Tracy Thorne: “People are tired of lying to make other people 
feel good about themselves.” 

What’s at stake here becomes clear and compelling in the Conduct 
Unbecoming CD-ROM. It closes with a poignant reminder: “What kind 
of nation will we be?... Is the purpose of our armed forces primarily to 
offer men an opportunity to define their manliness? Or does our mili- 
tary exist to provide the nation with the most effective means of nation- 
al defense?” - Jon Katz 


Conduct Unbecoming: Gays & Lesbians in the US Military, DOS, Windows, and Mac CD-ROM: 
US$39.95. ApolloMedia Corporation: +1 (415) 552 7655, fax +1 (415) 552 7656. 


HE 


Addicted to the Wire 


heard about Multimedia Wire from a friend. A 

broker in the high-tech industry, he's also an 
addict, hooked on MMWire's daily doses of new 
media news via e-mail. If you're on the business side 
of technology or the technology side of business, 
you'll be addicted, too. In two concise pages, 
MMWire covers powerful partnerships, million- 
dollar mergers, done deals (and dead ones, too), 
new media and technologies in development, and 
products just hitting the shelves. 

More frequent than The Red Herring and more 
convenient than Cowles/Simba on America Online, 
MMWire gets the facts from industry sources to your 
desk by dawn. And whether you're managing mil- 
lion-dollar portfolios or just trying to make brownie 
points with the boss, you want the news before the 
schmuck sitting next to you gets it. The Microsoft/ 
DreamWorks SKG deal missed the daily MMWire, 
but thanks to a bonus eFlash message, | still knew 
about it before anyone else in my office. And thanks 


Get hooked on daily doses of multimedia news. 


to the company contact number (provided in every 
news item), | knew even more. 

Going to SIGGRAPH but misplaced your promo 
guides? No problem. MMWire reports on big trade 
shows too - so you can find out who'll be there, what 
they're showing, and what's new before you arrive. 

In addition to the news service, the MMWire folk 
also run a free Web site at http://www.mmwire.com. 
Not as comprehensive as the e-mail service, the site 
carries a few top MMWire stories, conference infor- 
mation, longer columns by industry commentators — 
such as Tom McGrew, principal of Multimedia Trad- 
ing Company, and Kenneth Lim, editor and publisher 
of CyberMedia2001 – as well as pointers to trade 
groups, high-tech companies, and new media pubs. 

From the home page, you can contact MMWire 
about a free trial subscription to the e-mail service. 
But be forewarned: it's addicting. — Jessie Scanlon 


Multimedia Wire via e-mail or fax: US$445 a year. Contact: +1 
(301) 493 9291, fax --1 (301) 493 8996, e-mail mmwire 
@interramp.com. 


191945 


WIRED AUGUST 


‚ 5 


r^ 


End of the 
Darkroom 


|“ been looking forward 
to the day the last drop of 
liquid 15 banished from photo 
processing. Then scanning 
film into d computer would 
become moot, too: we would 
simply download fully 
developed images directly 
from a digital cam. Fuji has 
produced two pro-quality 
handheld models that 
instantly digitize the reality 
in front of you. Your CPU then 
acts as the darkroom. 

Unlike bulkier digital 
cameras with their cumber- 
some viewfinders, the Fujix 
models from Fuji have 
reworked optics that show 
only ipaa to be captured. 
Compared with the cheaper 
Dycam df Apple QuickTake, 


Aserious pixel pusher. 


capable of 200,000 to 
300,000 pixels, the top-of- 
the-line Fujis can handle 
serious newspaper or maga- 
zine illustrations with 1.28 
million pixels. There's no 
slouching in sensitivity 
either, with its 800 or 1600 
ISO film speed. Store up to 84 
compressed images internal- 
ly or ship ‘em down the line 
to а hungry computer. And 
it's got video-out facilities for 
real-time monitoring. 

Ecumenical thinking or 
just a bow to what the real 
pros own, these cameras use 
standard 35 mm lenses. Plus, 
their range of special optics 
really makes close-up work a 
snap. — Jef Raskin 


Fujix DS-505: US$12,780, 

and DS-515 $16,020. Fuji 

Photo Film U.S.A. Inc.: (800) 

736 3600 ext. 8253, +1 (914) 
# 7898253. 
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They Do Make “Ет Like They Used To 


riginal arcade video machines are rare and usually broken. But the 

folks at Digital Eclipse have rescued my childhood with The Digital 
Arcade, a series of arcade games that run on my Mac. I’m reliving 
countless hours spent in front of classic Williams coin-operated arcade 
machines: Robotron, Joust, and Defender - great games of the early '80s. 
Unlike Microsoft Arcade (see Wired 2.09, page 152), these games run 
full-screen, full-speed, with all the visceral impact of the originals. 

If you weren't looking over my shoulder during those '80s years, 
here's some of what you can expect. Joust, a whimsical game in which 
players match lances and flying skills, is all the goofy fun I remember - 
even if it takes a while to figure out how to ride an ostrich. In another 
extreme, Robotron breeds paranoia and desperation. Fear is the excel- 
lent motivator in a world overrun by machines; good Aobotron players 
rely on instinct and reflex. 

The crown jewel of the series is Defender. Fluent play in this addic- 
tive, complicated space game requires mastery of a tricky interface. A 


Step back into an '80s videogame arcade in the privacy of your own home. 


childhood friend used to duck when Defender got hairy - he flew his 
ship from below the controls where he could barely see the screen. 
Sometimes, the only way you feel you can escape is to fly faster and 
faster, half-hoping you get killed so you can start all over again. 
Nostalgia is a stern master, and I would have walked away from these 
games if they were not perfect re-creations. But they are, and the reason 
is simple: they use the original Williams source code. According to com- 
pany president Andrew Ayre, engineers at Digital Eclipse wrote a com- 
piler that emulates not just the Motorola 6809 main processor, but the 
entire chip set of the arcade games. When launched, Digital Arcade 
even mimics the graphics test the old machines performed when pow- 
ered up, a vestigial limb that warms my heart despite its uselessness. 
Digital Eclipse deserves praise not only for making good games avail- 
able, but for preserving what passes for history in the computer world. 
Finally, there's a videogame I can play better than any 10-year-old. 
- J. Caleb Donaldson 


The Digital Arcade for Mac, Windows, and DOS: US$39.95. Digital Eclipse Software Inc.: (800) 289 
3374, +1 (510) 547 6101, fax +1 (510) 547 6104, declipse@aol.com. 
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The Will to Trip 


Du can unlock the doors of perception or the 
gates of hell. Most of the time, depending on the 
company you keep, they're viewed in one extreme or 
the other. But in juxtaposing tales of swooping, 
ecstatic highs and puking, paranoid lows, the book 
White Rabbit: A Psychedelic Reader offers something 
unique - drug culture with a balanced point of view. 
The usual suspects - Hunter S. Thompson, Timothy 
Leary, and William Burroughs – are all here, as well 
as a few faces you wouldn't expect at this kind of a 
party. What's that Charles Dickens character toking 
on anyway? And could those nice ladies extolling the 
virtues of opium be Elizabeth Barrett Browning and 
Florence Nightingale? 

This collection of stories is a tribute to the will to 
trip, on everything from vines to cough syrup to 
blood. There are the mystical, religious insights from 
the Fang people in Africa, as well as morphine- 
pricked moments of desperation with Nelson 
Algren's "Man with the Golden Arm." The description 
of Soma from the Rig Veda is so inspired and raptur- 
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More snortin’ and smokin’ than a South American drug cartel! 


ous, it'll make you long for a rabbit hole of your own 
to crawl down. Then De Quincey’s "Confessions of an 
English Opium-Eater" comes along - "agitated, 
writhing, throbbing, palpitating, shattered" - and 
you think again. 

Packing 38 stories, White Rabbit offers a South 
American cartel's worth of shooting, snorting, swal- 
lowing, and smoking. The only shortcoming is that 
in the editors' enthusiasm to cram together as much 
material as possible, they've neglected to include 
full explanations of when and why many of the 
stories were written. There are short author bios at 
the back of the book, but they're not complete 
enough to prevent you from feeling like a synapse or 
two has been skipped over. 

Still, White Rabbit, like the mind alterers that 
serve as its inspiration, is fascinating, seductive, and 
difficult to shake from your brain. 

- Mary Elizabeth Williams 


White Rabbit: A Psychedelic Reader, edited by John Miller and 
Randall Koral: US$12.95. Chronicle Books: +1 (415) 777 7240, 
fax +1 (415) 777 8877. 
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YOUR PC YOUR PC WITH A MOTOROLA MODEM 


OPEN FILE 73: 33 

RETRIEVE DOCUMENT PLAY ELECTRONIC GOLF 
PRINT DOCUMENT CHANGE JOE'S SCORE 

CLOSE FILE READ COMICS IN LA TIMES 
FINISH CROSSWORD PUZZLE.IN NY TIMES 
ORDER CASE OF CHIA PETS 
E-MAIL EMILY T 
TRANSFER FUNDS 31g 
BUY STOCKS 
ATTEMPT TO CORNER SILVER MARKET 
RENEW LIBRARY BOOKS 
THAT'S WHY WE MAKE PULL UP PROPOSAL FROM OFFICE 

KON PULL UP JOE'S PROPOSAL-FROM OFFICE, } 
REMISE PROPOSAL FROM OFFICE — 
LOOK UP ЅРАМ IN ENCYCLOPEDIA _ 
e CHECK HOROSCOPE FOR LOVE MATCH : 

Introducing the Power Class" CALL PSYCHIC | Lu 
HT тобет. И HANG UPON PSYCHIC M 
some, a modem's just à CREATE RECEIPTS 
to get out of one. OU FILE TAXES 
e ORDER FIFTEEN PIZZAS FOR JOE 
PLAY POKER WITH THE GUYS 
CASH IN STOCKS E 
GEOSE FILE F 


http://www. mot. com/MIMS/ 184 / 


Nosopy BEATS THE WIZ РС WAREHOUSE Р E J&R COMPUTERWORLÉX _ 
1-800-253-0186 1-800 РС STORE Е Егет 1-800-221-8180 e^ 


ELEK-TEK THE GOOD Guys 
1-800-395-1000 


Safri Boys; XLNC 
Get Real; RU Ready 

Multitone US 

Access Code 1295 


The hottest dance sound from the UK is bhangra, a 
product of Britain's burgeoning East Indian commu- 
nity. It’s a hybrid of Punjabi folk music, techno, jun- 
gle, house, rock, and dance-hall reggae. Tradi- 
tionally, bhangra was played at harvest festivals 
celebrating the production of hemp (bhang), which 
explains the music’s rhythmic, trance-inducing beat. 
Bhangra was picked up by the children of the ‘80s, 
who found that its relentless rhythms and frenzied 
dhol (double-headed drum) meshed well with West- 
ern pop forms. Although many Indian parents fearful 
of assimilation consider the music too Western, it 
currently rules Britain’s East Indian music charts. 
Multitone US is the American arm of Britain's most 
successful bhangra label. It is less than a year old, 
and each of its initial releases is superlative – no 
surprise when you consider that they have a catalog 


of 300 British titles to choose from. 

Two releases, Culture Clash, a techno compilation 
with traces of dhol and Indian vocals, and Bhangra 
Dimension, a pop-flavored set that includes the 
crossover smash "People of the World," could easily 
go under the heading "bhangra lite." They hint at 
Hindi and Punjabi culture, providing easy access to 
the genre for xenophobes. Deep into Jungle Territory 
is a frenetic fusion of hip-hop, jungle, and bhangra 
beats, while Under Cover has a talented DJ/singer 
skanking in a pleasing dance-hall style with plenty 
of rhythmic drive. 

But once you're ready for the hard stuff, pick up 
and memorize Get Real by the Safri Boys, as well as R 
U Ready by XLNC. The tough, booming sounds of 
these superior bands feature multilayered percus- 
sion (dhol, dholak – bass dhol, tabla, and Western 
drum kit; live and sequenced), soulful singing, and a 
dedication to tradition that keeps the techno and 
hip-hop touches in the background. - j. poet 
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The Verve 

A Northern Soul 

Vernon Yard 

Access Code 1296 

This album title might sound 
like an oxymoron, especially 
coming from an ethereal 
English guitar band, but The 
Verve manages to make 
shoegazing sound soulful. 
Despite adding "the" to their 
name (they were asked to 
better distinguish themselves 
legally from Verve, the record 
company), the band hasn't 
diluted its psychedelic sound. 
Guitars still swirl on A North- 
ern Soul, but they do so with 
feeling — or at least with more 
feeling than one would 
expect from a band that crafts 
such exotic soundscapes. 

— Robert Levine 


Leftfield 

Leftism 

Columbia Records 
Rumors that compilationitis 
killed the LP art form for 
techno bands prove ground- 
less with this majestic, well- 
balanced album from pro- 
gressive housesters Leftfield. 
Accomplished remixers with a 
clutch of fine singles in their 
past, Paul Daley and Neil 
Barnes achieve a new maturi- 
ty with Leftism, their first 
long-player. Collaborations 
with Curve's Toni Halliday and 
John Lydon (at his most 
robust since his PIL days) 
mingle with a disparate range 
of styles, including jungle, 
ragga, punk, and ethnodelia. 
The result: a classic. 

— Jules Marshall 


8 AEST ЈА а 
Various Artists Evan Marks Ingolf Dahl 

Ethiopian Groove: Long Way Home Defining Dahl: The Music 
The Golden Seventies Verve Forecast of Ingolf Dahl. The New 

Blue Silver Access Code 1297 World Symphony; 

Despite its captivating, lurch- Call it what you like — pop- Michael Tilson Thomas, 

ing rhythms and its vocalists jazz or quasi-jazz - but gui- conductor 

sounding both vaguely Arabic tarist Evan Marks fluid lines Argo Records 

and bluesy, Ethiopian pop has and measured style pay Access Code 1298 


suffered obscurity in the West 
for too long. Only one name, 
Aster Aweke, may be remotely 
familiar to US listeners. But 
her fellow musicians on this 
sterling 16-tune compilation 
deserve equal exposure. Lots 
of cheesy synthesizer riffs with 
harsh guitar and sax outline 
what sound like swells of Afro- 
psychedelia cut with textures 
of keening blues. Piercing 
classics are performed with 
existential urgency. 

— Norman Weinstein 


ETHIOPIAN 
GROOVE 


Moonshake 

The Sound Your Eyes 

Can Follow 

American Recordings 
Access Code 1299 

The latest melodious offering 
to emerge from the explosive 
British ensemble Moonshake 
is a brilliant and fiery train 
collision of sampled styles and 
modal playing. To envision 
the band's sound, imagine an 
Arto Lindsay/James Chance- 
like frontman conducting a 
Byzantine punk symphony. 
Frenzied, pleading vocals 
mesh acutely with hard-bop 
compound compositions. This 
vibrant, bellwether release is a 
stunning expression of avant- 
noir – musically experimental, 
dark, munificent, and wholly 
crucial. – Allison Diamond 


obvious homage to such 
seminal jazz players as Wes 
Montgomery. The tunes are 
catchy, relying on the bottom- 
heavy bass and omnipresent 
rhythmic pulse essential to 
serious R&B. Armed with 
crystalline tone and limitless 
ideas, Marks cruises above his 
thoughtful orchestrations 
with ease, leaving plenty of 
space for several guest horn 
soloists and a solid rhythm- 
section sound. — James Rozzi 
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Morton Feldman 
Morton Feldman 

Edition RZ 

Access Code 1201 
Feldman’s quiescent, austere, 
and lovely music has become 
timely a few years after his 
death. His work has been 
likened to minimal and 
ambient music. While it 
features superficial similarities 
with those styles, his musical 
aims and aesthetic are quite 
separate. Unlike the repeti- 
tive, unfolding processes of 
minimalism, or the moody 
soundscapes of ambient, 
Feldman's music is concerned 
with the beauty, depth, and 
preciousness of each note — 
each timbre, each gesture. 
Those willing to take the time 
to listen will be rewarded 
with a profound musical 
experience. — Dean Suzuki 


mst 


Ingolf Dahl fled Europe in the 
1930s for Southern California, 
where he taught music at 
USC. His prize pupil, Michael 
Tilson Thomas, has presented 
a survey of this neglected 
contemporary master’s music. 
Like Hindemith, Dahl wrote in 
a dissonant contrapuntal 
style, yet achieved great 
emotional depth. The New 


World Symphony here plays 
with enthusiastic brilliance. 
— Bryan Higgins 
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Classic Swede 
Swede 

Mokili Etumba 

Umwe Records 

Driving percussion, ragged 
vocals, and distorted mouth 
organ carry the melody here. 
The greatest groups in Africa 
have always sprung from 
modernized folk traditions 
catered to a younger audi- 
ence. Classic Swede Swede is 
a group from the Mongo 
people who draw from the 
divergent tribal rhythms of 
Central Africa, adding scan- 
dalous (and usually banned) 
dances like the “Sundama” 
(literally “bend over”). Though 
garbed in Italian designer 
togs for the cover shot, these 
cats are hipper than thou, and 
come at thee with a visceral 
intensity. — Dr. Rhythm 


MICROWAVED CD: LISA SEAMAN 


Microwave o’ the Month 


Oomph 

Sperm 

Dynamica Records 

This release (pardon the pun) provides a strong case for retro- 
active family planning. An aural contraceptive that'll leave ya 
frustrated and flaccid. Crank it up! - Ben Montesano è 


t the beginning of each music review, you'll 

find a four-digit code for each album. To hear 
sample cuts, dial the 900 number above, entering 
this code when prompted. You'll hear up to three 
minutes of music, at 95 cents per minute. To fast 
forward, punch 3; for louder volume, 4; softer, 5. 
To use Music Access, you have to be 18, have а 
touch-tone phone, and dial from the US. 
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Toyota wants to DRAG you CLICKING and 


SCREENING into the 21st CENTURY. 


Imagine live footage of every Toyota Car, Truck, SUV and Van in any 
COLOR or from any ANGLE, right in front of your EYES. With all the 
information of every brochure right at your е) 
fingertips. All in full STEREO. | 

That's what you get — and a whole lot 
MORE with Toyotas new free CD-ROM. 
Call 1-800-GO-TOYOTA today. 


S TOYOTA 


©1995 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. I Love What You Do For Me 


ESPN. 
1st in Sports. 


1st in Careers. 


Vice President, 
Enterprises 


ESPN Enterprises, the subsidiary of ESPN, Inc. that develops new businesses focusing 
primarily on online services, interactivity, multimedia, electronic publishing, licens- 
ing, and merchandising, seeks a dynamic, aggressive VICE PRESIDENT. 


If you have the style, education, management skills and a minimum of ten years 
experience in electronic publishing, television, pie щы, аи communica- 
tions, telecommunications, computer software or strategic planning, we'd like to 
hear from you. 


We offer а competitive salary and a comprehensive benefits package. If you enjoy 
working in a fast-paced, creative environment, and your qualifications match our 
requirements, please send a resume ASAP to: ESPN, Inc., 605 Third Avenue, New 
York, NY 10158-0180, Attn: Human Resources, WM/7'95. 


No phone calls please. 
Equal Opportunity Employer M/F/D/V 
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Peter by Chuck 


ime Warner appears 

better at producing 
quality content for traditional 
media than for the computer. 
Case in point: its animated 
CD-ROM of Sergei Prokofiev's 
Peter and the Wolf. 

Legendary cartoonist 
Chuck Jones supplies delight- 
ful animation. And the 
producers hired name actors 
— Lloyd Bridges plays the 
grandfather, young Ross 
Malinger of Sleepless in 
Seattle is Peter. 

Kids can explore how to 
create music in a section on 
the orchestra. Click on the 
Wolf and you'll hear the 
musical theme played by his 
signature French horns, or try 
an alternate version with 
woodwinds or strings. Videos 
show student musicians 


Ба 


акта: 


A burdensome design. 


playing different instruments. 
Unfortunately, there are 
some real missed opportuni- 
ties here. Background materi- 
al about the artist and com- 
poser are disappointingly 
thin. The “log jam game,” in 
which Peter tries to hop 
across a river, is neither fun 
nor educational. The story 
progresses only when you 
turn the pages. Most of what 
works here would work 
equally well on videotape. 
Despite these failings, 
Peter and the Wolf is recom- 
mended for its dazzling 
animation and music. A 
bonus audio CD makes it 
worth the price. 
– Amy Bruckman 


Chuck Jones’ Peter and the 
Wolf CD-ROM: US$29.95. 
Time Warner Interactive: 
+1 (818) 295 6600. 
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Hollywood Aims Low 


rt is all but dead in the Sony, MGM/UA, and 20th Century Fox board- 

rooms. Its slide downhill began back in the '70s, when Barry Diller, 
then a TV programming exec at АВС, began insisting TV movies be 
pitched to him in a single sentence. By the time the film Flashdance 
turned into a cross-merchandising phenom with millions sporting torn 
T-shirts and buying up the soundtrack, art’s fate was sealed. 

In the book High Concept, Justin Wyatt takes a look at how filmmak- 
ing has been reduced to an economic science. Big studios now common- 
ly green light projects based in large part on their potential for offshoot 
media: CD-ROMs, videogames, novelizations, soundtracks, T-shirts, and 
other merchandise. 

Wyatt, a former market research analyst, says conglomerate buyouts 
of Hollywood are to blame. After studios were acquired, high-concept 
moviemaking became a priority for parent companies accustomed to 
marketing a product based on its salability. Though this tactic has 
proven phenomenally successful on the business end of things, the 
quality of films has sunk to regrettable lows. 

While this part of industry history is compelling, Wyatt’s documenta- 
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Hollywood formula: Big-name star + heaps o’ marketing ops = green light. 


tion of it isn’t always so riveting. High Concept is too thick with details 
and extremely academic. Fortunately, the author cites enough historical 
tidbits to keep your interest. For instance, Jon Peters, former hairstylist 
and Barbara Streisand ex-boyfriend, is credited with promoting movies 
through music. For his 1976 remake of A Star Is Born, he had radio sta- 
tions play a key song from the soundtrack weeks before the picture’s 
premiére. Commonplace as this idea sounds today, it was unheard of 
before the age of high-concept moviemaking. 

Wyatt is strongest doing what he knows best: looking at the market 
research that goes on before (and after) a movie is made. His charts and 
models of how studios predict a high-concept movie’s gross potential 
will capture even casual readers’ attention. 

Hollywood economics already play an integral role in wired enter- 
tainment media. You can’t find a big film today that’s not being hastily 
shoveled onto CD-ROM, cartridges, and diskettes. And if the big media 
giants become purveyors of content for the digital world as they have in 
the analog world, brace yourselves for more schlock spillover onto your 
computer. – Howard Wen 


High Concept, by Justin Wyatt: US$35 hardcover, $17.95 softcover. University of Texas Press: 
+1 (512) 471 7233, fax +1 (512) 320 0668. 
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Тће беек Сћаппе! 


п Thursday, May 11, nerds and Sun-worshippers 

all over the world pointed their satellite TV 
dishes at Intelsat K. Then they honed in on the H5 
transponder and saw a most remarkable transmis- 
sion from Russia: Sunergy 14 — New Enterprises in 
New Economies, hosted by Sun Microsystems co- 
founder John Gage. 

Sunergy 14 was the latest broadcast of Sun 
Microsystem’s techie talk show on the future of 
computing. Each bimonthly Sunergy episode looks at 
an industry frontier that would warm any geek’s 
heart: object-oriented technology, designing the 
global information infrastructure, computer securi- 
ty, and even “Cyberjockeying in the 21st Century.” 

Sunergy's mix of live interviews, discussions, and 
on-location reporting draws viewers into the inner 
sanctum of Sun’s engineering élite. Gage leads the 
often lively banter with tech types, engineers, trade 
experts, and scientists from around the world. 

Guests - who have included Carl Malamud of 
Internet Multicasting Service, Brewster Kahle of 
WAIS, and Larry Irving of the US Department of 
Commerce – are always top-notch. Conversations 


cem айча ө: 


Synergy: Beaming live from the inner sanctum of Sun's élite. 


cover topics from what projects they're working on 
to books they're reading to issues they're riled up 
about. (Unfair US export restrictions are one of 
Gage's fave battle cries.) 

In true interactive spirit, during one segment of 
the show, Sunergy's 100,000 or so international 
viewers are invited to call and e-mail questions. 

Don't have a satellite dish? No problem. In addi- 
tion to the satellite downlink, Sun transmits the 
whole show live over Internet MBONE. 

Transcripts, as well as select audio files, are avail- 
able at http://www.sun.com/sunergy/. You can save 
time by ignoring the satellite and Net broadcasts 
and downloading these transcripts, reading lists and 
white papers from the Net. But, of course, then 
you'll miss some of the subtler jokes, bad acting, and 
flip comments. 

Playfully poor production values aside, Sunergy 
beats the pants off most hour-long shows on net- 
work television. — Simson L. Garfinkel 


Sunergy: Broadcast on satellite and on the Internet MBONE 
four to six times a year. Sun Microsystems |пс.: +1 (415) 786 
8205, e-mail sunergy@sun.com, on the Web at http://www 
.sun.com/sunergy/. 
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Send my selections on (check one only): [JcDs Cassettes | or none at 10 just return the Notification Card 
RUSH ME THESE 6 HITS NOW 1 нету e. specified date. You'll have at least 
he dl V «No pressure! If you should have fewer than 10 days to 
1 reply and receive an unwanted Featured Selection, 
simply return it at our expense. 


Allman Brothers Band: 
A Decade Of Hits 1969-1979 
(Polydor) 35031 


34771 


ни 


A 2-CD set (xx) counts as 2 selections. SAVE AGAIN AND AGAIN. 
| am always free to choose from any category, but | am most interested in the music category checked here From day one, for every selection you buy at the regular 
(check one only): Ц pub Ens may choose another of equal or lesser 
1. ; 2. 3 4 |. But that's not all. 
Barry Manilow Alan Jackson Aerosmith Sheryl Crow [| " 
Frank Sinatra Reba McEntire Van Halen Sting 
5. m 6 А 2 7.0 8. , 9. 
Luciano Pavarotti at Metheny Megadeth Boyz || Men The Cranberries 
James Galway Joshua Redman Testament Mary J. Blige Green Day 
Mr. T 
Mrs. 
Ms. (PLEASE PRINT) First Name Initial Last Name 
Address Apt. MN 48291-0002 
i Advisory Canans x» Nac. 
i artwork. 
в эш: a mur, EE 
оп cassette, 3= SERVICES 


Phone ( ) 
Signature rea Code 


(1) Members who choose CLASSICAL as their listening interest will be serviced by the BMG Classical Music Service. 


We reserve the right to request additional information, reject any application or cancel any membership. Limited to 
new members. Local taxes, if any, will be added. Offer available in continental USA and under special arrangement in | EHT2A 
Alaska and Hawaii. Offer not available in Puerto Rico, APO or FPO. Offer and product selection may vary in Canada. 
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Hit Record 


Б see – I've just fin- 
ished an interview out їп 
the field, and now I'm zip- 
ping back to the studio to 
put a feature together for 
tomorrow's radio program. 
On the subway, it’s time for a 
bit of digital editing. | simply 
split tracks and combine 
others, skipping between 
cuts in less than a second. 
The result is a piece nearly 
usable for broadcast. 

For busy audio journalists 
who use voice dictation, the 
Portable MiniDisc Walkman 
player/recorder is a joy. It 
can't cut to hair-breadth 
accuracy, but it’s great for 
doing rough outlines so | 
know what to use when | do 
my “real” editing back at HQ. 
The Sony MZ-R3 has a 10- 


Run around recording. 


second buffer so bumps and 
knocks don't interrupt your 
recording, and the track 
memory makes it impossible 
to accidentally record over 
earlier work. 

How's it sound? Techni- 
cally, it's an improvement 
over the Walkman Pro, but it 
ranks below DAT. The audio 
compression is lacking in the 
lower highs. But | know a 
good engineer at a crappy 
radio station who swears it 
sounds like a Linn turntable. 
Personally, | wouldn't try 
broadcasting with a MiniDisc 
recording. But on the road, it 
certainly does the trick. 

— Paul Bennun 


Sony MZ-R3 Portable Mini- 


Disc Walkman: US$649.95. 
Sony: +1 (201) 930 7669. 


READ МЕ on the bookshelves of the digerati 
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From left: Scott Adams, Jay Chiat, Roy Walford, Jenny Holzer. 


As far as we're concerned, 
there are only two 
types of students. Those 

who are 
and all the rest. 

At The Art Institute, you'll 
find yourself surrounded 
by the first type: 
committed, talented 

|| ү d working 
to start a career in the 
creative arts. We offer 
education programs in the 
fields of visual 
communications, music 
and video business, 
photography, and more. 
If you're serious 
about future, 


call us today. 


aunina 
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REPRISE СВА AND CASSETTES 


Е. 2:195 РЕ РТ SE PECoEDS 


1. Multiuser Games 

Build an interactive digital world, and they will come. At least that’s 
what the online services seem to be hoping as the trickle of announce- 
ments of multiuser, graphical, immersive worlds becomes a flood. But 
the question is: Who wants to participate in the kind of sterile, cartoony 
world that companies like CompuServe and Prodigy are doomed to 
create? Perhaps a few — just as there are people willing to live in Orange 
County, California – but the rest will want to move into grittier, less- 
planned online worlds. This new digital landscape will not offer archi- 
tects or urban planners the jobs they're really angling for. 


2. Cable Modems 

The cable industry continues its search for relevancy іп the ‘90s. Disillu- 
sioned by the failure of video-on-demand, the industry has come up 
with a new strategy – cable modems. The dream is to use the existing 
cable network to bring high-speed Net connectivity to the home. While 
in theory the cable network can handle transmission speeds that leave 
phone lines in the dust, in reality much of the network will need to be 
refurbished to support such data transmission. Nonetheless, the 
specter of cable modems should help to spur on ISDN deployment. 


Current 


Position Months 

Position Last Month on List 
Multiuser Games 1 5 | 2 
Cable Modems 2 - 1 
VRML 3 - 1 
Direct Broadcast Satellites 4 3 2 
Enigmatic Multimedia 5 - 1 

HYPE LIST 


3. VRML 

VRML (virtual reality modeling language), which brings support for 3-D 
graphics to the Web, exhibits two flaws guaranteed to land any tech- 
nology on the Hype List. First, it uses the term virtual reality without 
irony. Second, VRML advocates claim that 3-D graphics are somehow 
better than 2-D. They're not. Look at the failure of everything from 
holograms to 3-D movies. The only people who want 3-D television — or 
3-D Web pages – are technologists impressed with their own skills. 


4. Direct Broadcast Satellites 

The recent history of media is about the rise of interactive media capa- 
ble of targeting narrow audiences. That's what makes DBS, the new 
satellite technology that beams 150 channels of digital TV to the home, 
such a throwback. Not only is DBS asymmetric — able to dump data but 
not receive any – it is also unable to provide local, regional content. 
That's a recipe for homogeneous pap. But it's also just what advertisers, 
accustomed to the good old days of monolithic audiences, want. 

5. Enigmatic Multimedia 

After struggling to make multimedia easy to use, we now have a back- 
lash: CD-ROMs and Web home pages that try to be user-unfriendly. 
They appear like alien artifacts: full of enigmatic images, mysterious 
purpose, and foreboding controls. (Sort of like Unix but with better art.) 
Still, this new multimedia movement is a welcome antidote to the 
saccharine helpfulness of Microsoft's Bob. Who knows, designers may 
stumble on new ways to make humans easier for computers to use! 


– Steve б. Steinberg (hype-list@wired.com) 


py. 


Alien Cuisine 


һеп was a late-night 

teenage hacker, there 
was only one thing to be seen 
drinking (Coke) and only one 
thing to be seen eating — Cup 
Noodles. Disappointingly, Cup 
Noodles instant treats have 
changed little in the last five 
years, leaving the adventur- 
ous snackster market wide 
open to new just-add-boiling- 
water meals, like Nissin's 
"UFO" noodle soup. 

For starters, the packaging 
boasts many cool features – 
the embossed red-and-white 
plastic logo, and the text 
(apart from the name) is all in 
Japanese. The polystyrene 
lower section is heat-insulat- 
ed so you don't burn yourself 
when it's propped up on your 
knee. Best of all, the lid comes 


Hacker snack pack. 
pre-perforated for draining 
your noodles after adding 
water. As befits one of Japan's 
grand snack makers, Nissin 
has thought of everything. 

The noodles are surprising- 
ly tasty, thanks mainly to the 
range of condiments — while 
other noodles have just one 
sachet, UFO comes with three. 
With the Yakisoba variety, you 
get a choice of dried cabbage 
and ginger, dried seaweed 
flakes, and a foul-tasting 
liquid which, | must confess, | 
throw away and replace with 
soy sauce. UFO noodle soup is 
the Cup Noodles for the 90s. 
- Dave Green 


Nissin UFO noodle soup: 
around US$2.69. Available at 
Japanese import food stores. 


Street Cred Contributors 


Paul Bennun produces a number of syndicated radio shows at Some- 
thin’ Else Sound Directions in the UK. 


Ivan Berger, technical editor of Audio Magazine, has been writing 
about audio and other aspects of electronics since 1962. As an Altair 
owner in 1976, he was one of the first with a home computer. 


Amy Bruckman (asb@purple-crayon.media.mit.edu) is а graduate 
student at the Media Lab at MIT, where she does research on virtual 
communities and education. 


Arthur C. Clarke is the author of 2001: A Space Odyssey and the 
inventor of the communications satellite. Now in retreat in Sri Lanka, he 
ponders the mysteries of this — and other — worlds. 


Allison Diamond (allison@well.com) 15 a columnist for The American 
Music Press and writes for Bikini, Detour, and Plazm. She likes to bite. 


J. Caleb Donaldson (caleb@cyborganic.com) is a former production 
editor of Wired and was а member of HotWired's launch team. 


Simson |. Garfinkel (simsong@mit.edu) writes about science and 
technology from his electronic house in Cambridgeport, Massachusetts. 
These days he's trying to make a living from hating Unix. 


Dave Green (dgreen@wired.co.uk) is Wired UK's reviews editor. Не 
invented the Internet meme "20 Things That Never Happen in Star Trek" 
more than five years ago and still hasn't received a penny for it. 


Corey Greenberg is so white make a blind man blink, lawd have mercy 
chile. Last Hanukkah he got some underwear from The Gap. 


Phil Hall is a New York-based writer and film scholar whose work has 
appeared in numerous US and British publications. 


Bryan Higgins (bryan@well.com) plays the French horn and clavi- 
chord, writes fiction and software, and lives in Berkeley and Soda 
Springs, California. 


Alastair Johnston is a letterpress printer and a graphic design teacher 
who broadcasts over the San Francisco radiowaves as "Dr. Rhythm." 


Jon Katz (jdkatz@aol.com) is Wired's media critic. 


Jules Marshall (editors@mediamatic.hacktic.nl) is а freelance writer 
and editor of Mediamatic, the Amsterdam-based technoculture 
magazine. 


Tamara Palmer (trance@netcom.com) is a freelance music journalist 
for LA Weekly, Detour, and URB magazine, among others. She is looking 
for a good Ethiopian restaurant in Los Angeles. 


j. poet is a singer, songwriter, and bohemian whose byline appears in 
Pulse and Utne Reader. 


Alan Rapp (rappa@sfgate.com) works in the San Francisco book 
publishing industry. He likes to watch Russian science fiction films until 
reduced to psychic rubble. 


Jef Raskin (raskinjef@aol.com), best known for creating the Macintosh 
project at Apple, is now a consultant for (and designer of) post-GUI 
interfaces. Whatever that means. 


James Rozzi (rozzij@mail.firn.edu) is a freelance writer, woodwind 
musician, and teacher in the Orlando, Florida, area. 


Dean Suzuki, PhD, is a professor of music history specializing in 
experimental music at San Francisco State University. He is also a radio 
host, and is writing a book on the evolution of minimal music. 


Howard Wen sleeps — and lives — in Dallas, Texas. 


Norman Weinstein is a poet and music critic whose most recent book 
is A Night in Tunisia: Imaginings of Africa in Jazz published by Limelight 
Editions. 


Mary Elizabeth Williams (marybeth@well.com) writes about literature 
for the San Francisco Review of Books and other publications. She cracks 
spines and dogears unrepentantly. 


. the new album featuring “marta’s song.” 
dc the refreshingly unusual hit а! : 
composed, arranged and pr 
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“This is not a trial or limited offer. This is complete Internet Access FREE with your regular long distance call 


he 
REE! 


| here's something for everyone on the Internet. And now 
you can get full access to this incredible resource without risk. 


With ten FREE” evening and weekend hours on Delphi Internet” 
In 1992, Delphi Internet broke new ground 
by becoming the first major online service to 
offer full access to the Internet. Since then, 
Delphi Internet members have been at the 
forefront of the Internet revolution. 
Delphi Internet connects you to 30 million 
people and 20,000 networks around the world. 
Send e-mail. Search online databases. Download free 
software. “Chat” with people who share your interests. 
Never been online? Don’t worry. Hundreds of expert 
online assistants are here to help you get started. You'll also 
enjoy free, unlimited phone support — all part of the most 


responsive customer support in the industry. 
Over 850 local access numbers are available nationwide. 


So start your ten free” hours today. Call 1-800-695-4005. 
Or to join directly by modem, follow the instructions at right. 
FREE"! InterNav" for Windows" Join now and we'll send you, 
absolutely free, InterNav for Windows — the point-and-click 


software Windows Magazine says will "steer you into the fast 4 
lane of the information highway." en ( f ree [| | 
Ji d v 


Coming Soon! Totally eraphical user interface. To 
guarantee you easy access to the Internet's most exciting 
services, including the WWW, we'll soon introduce a | 
new interface, featuring Netscape Navigator™ For immediate access from any compute: n 

Dial by modem 1-800-365-4636. Press return until you get a prompt. 
At Username, enter JOINDELPHI. At Password, enter WRD895 _ 


9,600 and 14,400 bps at no extra charge! 


Free offer applies to new members only. Limit one per household. Offer is valid for a limited time. A valid credit card is required 


for immediate access. Free time may be used only during the remainder of the calendar month of becoming a member. Telcom 
surcharges apply during business hours (6 a.m. to 6 p.m. weekdays) via Tymnet or SprintNet and for access outside the mainland 
U.S. New members must agree to Terms and Conditions of membership when joining. Complete details and other restrictions 
INTERNE T" are provided during the toll-free registration. Delphi Internet and InterNav are trademarks of Delphi Internet Services Corporation. 
Netscape and Netscape Navigator are trademarks of Netscape Communications Corporation. Windows is a trademark of Microsoft 
Corporation. You must indicate during the online signup that you use Windows in order to receive InterNav software. 
©1995 Delphi Internet Services Corporation 


Questions? Call 1-800-695-4005 


CAPTAIN WEBSTER: AL OCHSNER; THE ALWAYS FUNNY COMIC: SAM HENDERSON; FRIED SOCIETY: CHRIS KELLY 


Edited by Kristin Spence 


Give Your Browser a 'Toon Up: Comics Nirvana Is Now Online 


Faster than a speeding felt tip. Able to leap tall bandwidth require- 
ments in a single log on. It's an art form. It's a pastime. It's ... comics 
on the Net! Comic books, comic strips, snide cartoons, and under- 
ground comix are simmering on servers from Taiwan to Texas. 
Comics (not to be confused with the ultra-underground "comix") 
have always been a subversive underground phenomenon, so it's 
only natural that they'd take to the Net like Aquaman to water. 

Comics experts, nay, scholars, congregate on Usenet's rec.arts 
.comics.misc for Talmudic discussions on the Marvel oeuvre, obscure 
vintage comic books, and the mind-bending continuity conun- 
drums of parallel universes. The magnitude of this task - not to 
mention the mental strain of untangling the comic book cosmos - 
draws participants into a monkish circle to share arcane knowledge 
and years of brow-wrinkling analysis. It's like a coffee klatch of 
quantum physicists talking time-space over crumb cake ("Batconti- 
nuity makes no sense, my friends....") - in short, congregating here 
is equivalent to entering the ivory tower of comics. 

For those more interested in commerce than commentary, the 
mother of all comics swaps (rec.arts.comics.marketplace) lies before 
you. Impoverished collectors use the newsgroup's auction system to 
conduct massive fire sales, banging the electronic gavel on literally 
thousands of comic books at a time. (“Jackie’s Cheapola X-Men, plus 
50-cent books!!" “| want to buy the Heckler!") Dealers mill about 
expectantly, mavens wax on about the folly of comic book invest- 
ments, hardcore fans lunge to fill that last aching gap in their Silver 
Surfer collection. It's only a matter of time before this group starts 
to run a sort of Nasdaq index for comics over the whole bazaar. 

Meanwhile, above Usenet's bustling textscape lies the high-band- 
width universe of the World Wide Web. Comics п' Stuff at http://www 
.phlab.missouri.edu/HOMES/c617145 www/comix.html is a comics 
gateway-cum-clearinghouse for North America and Europe. The 
Internet Underground Music Archive of comics, Comics ‘n’ Stuff has 
links to specific titles as well as gossip rags, indie sites, European 
strips, and the rec.arts.comics home page. This is the Web mother 
lode of Western comics info. 


Hsu 


Comic book aficionados of the Eastern persuasion – manga and 
anime fans – should check out Rei's Manga Titles page (http://www 
.mit.edu:800 1/afs/athena.mit.edu/user/r/e/rei/WWW/Manga.html). 
An MIT student’s labor of love, this site is an attempt to explicate 
classics like the Vampire Princess Miyu series. For a more graphical 
look into the world of anime, chek out David Gaxiola’s Anime 
Resources page at (http://www.mit.edu:800 1/afs/athena/user/d/g 
/dgaxiola/Public/WWW/anime.html). David has gathered together 
one of the most comprehensive collections of anime links and info 
on the Net today. An exhaustive list, ftp, gopher, Usenet, and IRC 
sites are all represented here, along with contact information for 
more than a 100 anime clubs all over the world. Go Speed Racer, go 
Speed Racer, go Speed Racer, 60-0-0-0! 

Last – and best – аге the comics. With paper and postage costs 
skyrocketing, artists are flocking to cyberspace, churning up a 
comics renaissance for the millennium. Jumping off from either the 
Alternative Comics home page (http://bronze.ucs.indiana.edu/~mfra- 
gass/altcom.html#Net), or the Eden Matrix (http://www.eden.com), 
the strip junkie will fall happily through dozens of Web strands – 
traversing the globe with a single click. Bucky would be proud. 

— JC Herz (mischief@phantom.com) 
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А smattering of the fun and 
subversion at http://www.phlab 
„missouri.edu/HOMES/c617145 
_www/comix.html. 
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Science Rules! 


PBS science guy Bill Nye is breaking out of the box and bringing 
education with an edge to the Internet. Behind Nye Labs’s virtual lab 
door at http://www.seanet.com/Vendors/billnye/nyelabs.html lies a 
scientific oasis that grabs even the attention-deficit-disordered for 
more than a cursory surf. While the raw energy eruption of the Bill 
Nye theme song – performed by Mudhoney – opens wide the сеге- 
bral cortex, a digital montage of science goodies seeps into those 
receptive memory cells. This Web page o’ science demands a brows- 
er bookmark for the 

kids, and hang time 

from anyone even 


slightly curious about The Belly of the Beast.... 


CANTOS IMAGES: DIANE FENSTER; MEDICAL ILLUSTRATION: C. BLAKE WILLIAMS 


the wonderful world If the sorry state of politics has gotten you EET C 

of science. Also, diehard down, why not treat yourself to a few cheap 1 ү EN To partake of a site dense with two- 
fans can catch some laughs at The Right Side of the Web – online ا‎ 5 dimensional performance art and 
old-fashioned interac- haven to all manner of dittoheads, gun nuts, | D ПИ „ www 


.art.net/studios/Visual/Fenster 


tive text action in the and religious wackos? This page is a fun house /ritofab Home/fenster.html. 


alt.fan.bill-nye news- chock-full о’ conservative wisdom. In the Rush 
group. Even in cyber- Limbaugh area, you can sample the 35 Undeni- 
space, "Science Rules!" able Truths as set forth by everyone's favorite 
porcine prophet. (Number Eight: "The most 
beautiful thing about a tree is what you do with 
СООООА!! it after you cut it down.") If you feel like brush- Billed as the nation's first virtual Political Action 
Kicking the game of ing up on a little giraffe hunting, download the Committee, Matt Dorsey's home page launches a 
soccer into the 21st latest lecture from "Professor Gingrich." Rich in frontal assault on House Speaker Newt Gingrich. 
century, digital multimedia, The Right Side is also the place to Greeting you is a GIF of House Representative 
resources ranging from find audio clips of the Gipper, as well as lots of Tom DeLay (R-Texas), standing alongside Newt 
the English Premier pretty GIFs of firearms. Noteworthy, too, is the and Richard Armey (R-Texas) with DeLay pointing 
League to more haphaz- Message Wall, a kind of virtual Nuremburg rally to the shadowed, multicolored banner, reading 
ard professional collec- where devotees confess undying luuuv for NewtWatch, above their heads. (No, actually, 

tives are now online. goose-steppers like G. Gordon Liddy and Ollie that's his index finger!) It gets even better when 
For starters, one can North. Sadly, The Right Side doesn't offer trib- you scroll to a quote from Newt's spokesperson: "I 
excavate quite a few utes to idols like Joseph McCarthy or Richard think Matt Dorsey is Third Wave slime." Wow. 
televised games from Nixon, but they're probably just "under con- Deeper down, you'll find an alert for NewtWatch 
Oliver Tse's Soccer on US struction." Surf to http://www.clark.net/pub Version 1.1, as well as a Welcome Dittoheads! sec- 
TV page at http://www /jeffd/index.html, and don't forget to bring tion embracing Newt fans far, wide, and right. 
.best.com/~olivert your barf bag. You'll also discover lists of four pending ethics 
/soccer/tv-info.html. complaints against Newt, along with information 
Here you'll find weekly on his analog PAC contributors, individual con- 
updates from ESPN, Prime, Univision, and the occasional local net- tributors, personal finances, special interest 

work. If you have a specific country in mind, turn to either http://sig- honoraria, blah blah blah. Newt's grinning, 
www.cs.tut.fi/riku/soccer.html or http://www.pitt.edu/~ktgst/interna- thumbnail-sized face serves as the icon for each 
tional.html; both offer well-organized, visually appealing sites that bulleted subarea. A sign of things to come – this 
are excellent launch pads to just about any nation ever to kick a ball could make the next election very interesting 
around. While all of the English Premier teams have home pages, it’s indeed. Go see for yourself at http://www.cais 
Japan's J-League pages (http://www.dentsu.co.jp/J-LEAGUE/) that .com:80/newtwatch/. 
offer the most flair – right down to the cute animal mascots. 


... And Its Hindquarters Too 


Permutations of the Plastic Princess 


In the they-didn't-have-this-when-I-was-a-kid category (http: 
//d.armory.com/~zenugirl/barbie.html Starting) is а тагуу shrine 
to America's favorite 11-'/-inch dream girl - Barbie! Cult worship- 
pers of the nip-waisted one can wallow in the Barbie-collecting 
demimonde, assess the value of mutilated plastic limbs, or link to 
the oh-so-elusive Hacker Barbie's Dream Basement Apartment. 

i | Ever wondered what would happen if Postal Worker Barbie shot 
Get that Barbie love jones at http://desires.com/1. al up her office? It’s all here.... 
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Multicultural Meanderings 


The heavy traffic on alt.rap and soc.culture ЊУ au Curious about how 
.african.american notwithstanding, the Ж that ankle of yours 
3 Ë р works? Check out this 
Internet can seem like a pretty lily-white ET $ 
4 well-jointed site at 
place where an insular group gathers to http://www.scoi.com/. 
discuss the issues that concern its members 
most. Namely, who’s cooler: Kirk or Picard? 
At long last, Cuda Brown, editor of Meander- 
ings, a Web magazine focusing on African- Interactive Allison (Whine, Whine, Whine) 
American issues and concerns, is bringing Sure, Melrose Place sucks. But we should 
the dialog of Black America into the pan- give Aaron Spelling daily thanks for creating 
theon of the Net. Recent articles include a this behemoth of mediocrity for us to watch 
thought-provoking piece called “Female and relentlessly malign. No doubt that’s 
ИА Маје ә ШЕН АЛДЕ ЯА Ромег what frequenters of SonicNet's Mystery Mel- 
Movements” by Stephanie Mason, and an rose Theater do every Monday night during a 
CIA АРИ AILE | particularly good slam session. Under the 
lectuals Don't Cut It." With graphics and guidance of conference host Cyberbabe, 
Ста Ж Ето У ЕШ ЫРАК participants keep one eye on Melrose and 
tion, Meanderings is growing quickly. An the other on their terminals as they type 
GE CU Те ДУ СР ТЭСТ ТТ snarky comments and wisecracks to one 
ping up around E DICTU eh) another about the unfolding plots - all in 
confined to the black community may real time. This is media criticism by class 
become net.memes. Imagine a debate over clowns at its ripping best. SonicNet also 
who's cooler: Captain Kirk or Cornel West? offers online chats with artists such as David 
Meander over to http://www.webcom.com/ Byrne, direct access to indie record compa- 
=sppg/meanderings/me.html, or write to nies, and a phat (PC-only) GUI, making it one 
Cuda Brown at editor@meanderings.com. of the most unusual BBSes around. Tom Ser- 
vo, the glassy-eyed bot from Come- 
dy Central's Mystery Science 
Connie Hat le Theater 3000, would love it - 
------ if only he could reach the 
Er keyboard with his tiny metal 
d ped EA ч arms. Get a seat іп the home 
RE ; theater Monday nights at 8. 
Surf to Eric's Apartment con- 
ference for the SonicNet BBS 
at +1 (212) 431 1627. Or 
make alternate contact via e- 
mail at info@sonicnet.com. 


Wipeout! 


*The Free Burma Web site had a 

last-minute change of address 
after we went to press last month. The new 
URL is http://sunsite.unc.edu/freeburma 
High-velocity surfers addicted to pixel color- ДИШЕ 
wash get easily estranged from humanoid 
connections. When you're bathed in the : 
monitor's glow, it's easy to forget about all Thanks to the Wired 3.08 Surf Team 
the other wired-in folks out there. Drift onto ESE EIR УЛ ВИ ет Ка 
the Make a Friend Web site at http://albrecht ЩЕ: ТЕ ACTEN TIN He [T] 
.ecn.purdue.edu:80/~jbradfor/homepage JC Herz mischief@phantom.com 
/home page.html and reacquaint yourself Ben de Leeuw bfd@sirius.com 
with the neighbors. Click on the Meet a John Makulowich makulow@clark.net 
Friend link: handshakes are made and John Reul johnreul@aol.com 
avenues opened to randomly connect to a Brent Sampson brents@rmii.com 
stranger's home page. "No departments, по ЕЕ СУДИ PER Ol ld de A 
organizations, no site lists, just people and 
what they want to put on the Web.” 
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Take the next step in mobile computing 
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Friend and Foe 


4112 many as people want to buy? 

Well, the price would go up and they'd 

get richer. 

The question is, What is it Microsoft will 
stop others from doing? I mean, Standard 
Oil stopped its competitors and drove them 
out of business. And IBM, for the longest 
time, tried to stop the invention of the 21st 
century - and failed. So I would want to see 
predatory behavior and a capacity to main- 
tain a monopoly before I was worried. All 
we see right now are theoretical worries by 
a lawyer and the Department of Justice 
about a system that doesn’t exist, which 
could screw up the American capacity to 
dominate the world market. 

Which is a good thing? 

Yeah. I want jobs in America. I’m very 
nationalistic in the sense that I’d like the 
highest value of jobs in the US. 

Doesn't the Internet create a problem 
with that? A lot of my friends, for example, 
are now employing Russian programmers 
instead of US ones. 

No. It means you just have to figure out what 
makes us more competitive. Or you entice 
the Russian programmers to move here. 
Then you have to be kinder about offering 
green cards. 

Sure, I would be. I would make anything 
related to technological knowledge and 
entrepreneurial skills major criteria for a 
green card. Га also create work permits 
and have guest workers. We now live in a 
worldwide system, and we’re crazy to 


when kids have their own computers, 
because then they’re liberated from a failed 
bureaucracy. 

Can you put kids up in front of the Internet 
and solve the problem? 

No, no. You can’t do any single thing and 
solve the problem. You have to change the 
incentives; you’ve got to restructure the 
interface between human beings. If you 
start redesigning a learning system rather 
than an educational bureaucracy, if you 
have incentives for kids to learn, and if you 
have 24-hour-a-day, 7-day-a-week free- 
standing opportunities for learning, you’re 
likely to make a bigger breakthrough than 
the current bureaucracy. The current 
bureaucracy is a dying institution. 

How comfortable are you making deals in 
Congress to make that happen? 

Very. It’s part of my business. I’m not sure 
what you mean by “deals.” 

In order to get anything done you need to 
deal with the political process. 

That’s true within a family when you’re 
trying to decide how to spend Sunday. The 
decision, collectively, in a family, is techni- 
cally a political process. 


Every Billion Counts 

What about a political decision such as aid 
for Russia? Don’t you think it’s better to 
make them healthy? It seems to me that’s 
one of the best ways to spend money. 

It is. And I’ve supported it for the last two 
years. I have consistently been one of the 
people without whom that aid wouldn’t 
have passed. 


I would make anything related to technological 
knowledge and entrepreneurial skills major criteria 
for a green card. I'd create work permits. 
We're crazy to block ourselves from talent. 


block ourselves from talent. 

Another obvious answer is to improve the 
US educational system. 

Radically. Which is why I went back to my 
laptop idea. I believe that every American 
child ought to be living in the 21st century. 
And how do you make that happen? 

Fm stuck about creating information enter- 
prises in poor neighborhoods, where you 
create massive opportunities - you start 
with laptops for direct interfacing not tied 
to a public building. This is why I like lap- 
tops - you can take them home. I’m not very 
impressed with computers that schools 
have chained to desks. l'm very impressed 
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With all these foreign aid cuts? 

We give lots of money to the World Bank and 
the International Monetary Fund. Somebody 
said to me the other day: *The USIA [a 
broadcaster of news in local languages 
which includes Voice of America] is a won- 
derful idea until you realize that CNN is in 
202 countries? You have to say to yourself, 
The Soviet empire has collapsed. What is it 
that we're doing and why are we doing it? 
We're trying to help it rebuild after the 
collapse. 

In a world where you have a totally differ- 
ent régime, it's useful to rethink from the 
ground up rather than simply say, Let's 


ue N 


keep the Cold War institutions and incre- 
mentally change them. 

But just cutting off the funding isn’t going 
to help. 

Sixteen billion dollars a year. 

Yeah. Peanuts compared to the total bud- 
get. It’s not the thing that's going to make 
the difference. 

Every billion makes a difference. 

So, which three goals are the most impor- 
tant ones right now? Goals that you would 
trade off for others? 

We have to do nine things in parallel, which 
is complicated. We have to renew American 
civilization at a core- values level. We have 
to do everything we think we are doing to 
compete in a world market so we're eco- 
nomically sufficient. We have to make the 
transition to the information age. We have 
to replace welfare with a very different set 
of values and structures. We have to decen- 
tralize power out of Washington and ideally 
out of government to some extent. Every- 
thing we do at the federal level ought to be 
the best in the world, or we shouldn't be 
doing it. We need to balance the budget for 
fiscal long-term reasons that are very real 
in terms of baby boomers' retirement, in 
terms of our kids’ lives. We need to reestab- 
lish physical safety against drugs, violent 
crime, and foreign attacks. And finally we 
have to lead the planet. We’re the only 
country capable of leading the human race. 
And we’ve got to do all nine of those simul- 
taneously. Life's complicated. 

And how do you do that without taking 
over CNN? | mean how do you change peo- 
ple's attitudes? 

You preach. You use a bully pulpit. You ori- 
ent people in a general direction. 

But most people don't believe what you 
say because you're a politician. 

They may believe it the seventh time. They 
may believe it when they hear somebody 
other than me say it. You try to create an 
orchestra in which all the different instru- 
ments are playing a general symphony. 
Jazz is probably more accurate. If they 
don't believe in the conductor, maybe they 
believe in the oboe player. You just try to 
keep accumulating greater and greater lev- 
els of human energy and move in a broad 
direction. 

But the others don't have as much of a 
pulpit as you do. 

No. I’m clearly the leading articulator of the 
general revolution. Somebody has to do it. 
In the context of the Internet, you focus 
alot on the United States, when, in fact, 
the Internet is a global entity. We can't 
really solve the American problem 162» 
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4160 without solving the world problem. 
As an American, I think we had better get 
America in shape before we lead the world. 
Because if America collapses under you, 
you won’t be capable of leading the world. 
Well, we could be England – thinking мете 
the most important nation in the world. 
Then America showed up. Except that in 
our case, it may be China or Russia who 
shows up. 
I would say that a Chinese or Russian 
future is a radically different future than an 
American future. Much less human free- 
dom, much less diversity. 
Are you going to be a bully pulpit for 
the world? 
It’s change done by modeling rather than 
change done by control. If we establish an 
information-age, economically decisive, 
exciting America, the rest of the world will 
imitate us. 
Or everyone else can just plug in via the Net. 
Yeah. And through C-SPAN, CNN, and 
Thomas [an online service of the US Con- 
gress made available through its library]. 
A fairly substantial number of people from 
Germany and Canada check in on Thomas. 
You have to go in phases. Phase one is con- 
ceptualizing; phase two is applying it to 
America; phase three is encouraging the 
world to learn what we’re doing; and phase 
four is interacting with the world. You’ve 
got to do it in that sequence, although phas- 
es two and three can be parallel. 
How far along do you think you'll get? 
I haven't got a clue. I don't know whether 
this is 1760 or 1774. The clearer I am about 
the future, the more people walk up to me 
and say, “Don’t flinch.” The genius of a free 
society is that if you are in fact correct 
about your perception of the future, people 
will aggregate and reinforce it. If you're not 
correct, they won't. So you can constantly 
be doing market tests. 
OK. There's this critical cusp between "It 
would happen without you" and "It won't 
happen unless you actually force it to hap- 
pen." Are you simply leading something 
that is inevitable anyway? Or are you 
making something happen that might 
not otherwise? 
Frank Herbert in Dune wrote that the possi- 
ble number of futures is virtually infinite. So 
you never know. The team that organized 
itself around Walker and Weber and Mack 
and Hunter and me has probably accelerated 
what might have happened anyway. 

But whether it's likely anyone else would 
have woven together free markets, infor- 


mation-age technology, the world market, 
American civilization, and the willful inclu- 
sion of every citizen as an American - 
which is the other big thing we're doing 
with DC - whether that would have hap- 
pened independently of a group doing it, 

I don't know. The potential has to be there 
or the catalytic effect doesn't happen. But 
without the catalyst, you don't get it any- 
way. In the end, it's important to see me as 
a collectivity. There's a pretty big extended 
family. I'm just the chief spokesman for 
that family. 

And a particular person with a passion 

for politics. 

I don’t have any passion for politics. I have 
a passion for believing in society. Big differ- 
ence. If I could figure a way to do it without 
politics, I would. 

When you're 80, what do you want to look 
back on? 

When I’m 80, I'll probably be somewhere in 
the West hunting for dinosaurs. 

But do you want to look back and say you 
led the revolution? 

No. I want to say I helped /aunch the revo- 
lution. Nobody leads а revolution.m m m 
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DNA Computer 


4117 mice to prove their hypothesis. Part of 
their findings, now confirmed by other scien- 
tists at Johns Hopkins, were published in the 
February 1, 1993, issue of the Journal of 
Acquired Immune Deficiency Syndromes. 

It is indicative of the current revolution in 
life sciences that Adleman, a mathematician, 
can poke his nose into biology and discover 
something important. “Sciences reach a point 
where they become mathematized,” he says, 
coining a new phrase. This process begins at 
the fringes, but, at some point, the central 
issues in the field become sufficiently under- 
stood that they can be thought about mathe- 
matically. It occurred in physics about the 
time of the Renaissance; it began in chemistry 
after John Dalton developed atomic theory; 
and it is just now happening in biology. 

“When | was an undergraduate in the '60s," 
says Adleman, “I thought biology was stuff 
that smelled funny in the refrigerator. Now, 
biology is finite strings over a four-letter 
alphabet and functions performed by 


of the structure of DNA. Adleman was reading 
Watson's chapter on polymerase, the enzyme 
that reproduces DNA. Polymerase attaches 
to single-stranded DNA at a special site, and 
then proceeds to run down the strand, 
nucleotide by nucleotide, building a comple- 
mentary copy as it goes. Adleman was struck 
by the idea that this biological process is near- 
ly identical to the way computers work. “You 
could use DNA to compute,” he says. “All you 
needed was to cut, paste, and copy DNA in 
the right order.” 

Deoxyribonucleic acid – DNA for short – 
is a molecule made by stringing together four 
nucleotides, or building blocks: A (adenine), T 
(thymine), G (guanine), and C (cytosine). DNA 
exists in virtually every one of our cells – we 
have about a pound of the stuff inside us. The 
fact that DNA zips itself up into helixes using 
four base pairs instead of two – like the 1s and 
Os in silicon-based computers – is mathemati- 
cally irrelevant. Both systems are equally good 
for encoding information. “DNA is essentially 
digital,” says Adleman. This means it can 
count. “In a digital system, virtually any set of 


DNA soup, retrofitted with symbolic logic, can now 
puzzle out the answers to a wide variety of 
computational problems, which, theoretically, makes it 
as universal and programmable as any PC. 


enzymes on these strings.” 

As biology joins the ranks of other hard 
sciences, a tantalizing prospect opens up for 
Adleman. After going through an age of 
specialization, the sciences are now reuniting 
into a common mode of inquiry. “The next 
generation could produce a scientist in the 
old sense,” he says, “a real generalist, who 
could learn the physics, chemistry, and biolo- 
gy, and be able to contribute to all three disci- 
plines at once.” 

The key to this scientific renaissance is 
mathematics. “People speak of mathematics 
as the language of science,” he says, “but to 
me, mathematics is the ultimate science. 

It's weightless science. It's supersonic science. 
You can study entire universes inside your 
brain and complete an experiment the sec- 
ond you conceive of it.” While waiting for the 
Galileo of the 21st century to discover the 
unified theory of everything, Adleman is 
doing a good job himself of connecting pre- 
viously unrelated disciplines. 

It was while trying to delve deeper into 
the biology of AIDS that Adleman found 
himself in bed reading the work of James 
Watson, co-discoverer, with Francis Crick, 
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primitive operations will allow you to doa 
computation," he says. "It's just a matter of 
putting them together in the right sequence." 

Once he got the idea of using DNA to com- 
pute, Adleman had to think of a problem for it 
to solve. Hamilton's traveling salesman was 
the ticket. Could DNA find a single itinerary 
that would allow our airborne entrepreneur to 
travel efficiently through seven cities with 
fourteen interconnecting flights? A simplified 
version of Adleman's experiment, using four 
cities instead of seven, looks like this: Atlanta, 
Baltimore, Chicago, and Detroit are the four 
cities in question. Nonstop flights can be tak- 
en between the following: 


ATLANTA – CHICAGO 
CHICAGO - DETROIT 
CHICAGO - BALTIMORE 
BALTIMORE - DETROIT 


Starting in Atlanta and ending in Detroit, can 
one find three sequential flights that take you 
through all four cities? The answer is "Yes." 
You fly from Atlanta to Chicago, from Chicago 
to Baltimore, and from Baltimore to Detroit. 
Any child good at crossword puzzles can solve 
this problem. The question is: Can DNA? If it 


can, then you throw a few more cities into 
the equation (making the problem too hard 
for the world's fastest supercomputers) and 
watch DNA do some really amazing computa- 
tions. But let's return to our simplified four- 
city example. 

A DNA name comprised of six letters was 
assigned to each city, chosen at random from 
the four-letter DNA alphabet. (Adleman actu- 
ally used 20-letter names). 


CITY DNA NAME 


ATLANTA ATGCGA 
BALTIMORE CGATCC 
CHICAGO GCTTAG 
DETROIT GTCCGG 


Flights between cities were assigned a DNA 
flight number. This number was created by 
combining the last three letters from the DNA 
name of the originating city with the first 
three letters from the DNA name of the desti- 
nation city: 


FLIGHT DNA NAMES DNA # 

ATLANTA-CHICAGO АТСССА—ССТТАС CGAGCT 
CHICAGO - DETROIT GCTTAG—GTCCGG TAGGTC 
CHICAGO- BALTIMORE GCTTAG—CGATCC TAGCGA 


BALTIMORE- DETROIT CGATCC—GTCCGG TCCGTC 


Every strand of DNA has a complementary 
strand made by substituting T for A, G for C, 
and vice versa. (A can only link with T, G only 
with C.) When these complementary strands 
get near each other, they stick together. This 
is what gives DNA its double-stranded spiral 
structure. Each city then has a complementary 
DNA name: 


CITY DNA NAME COMP. DNA NAME 
ATLANTA ATGCGA TACGCT 
BALTIMORE CGATCC GCTAGG 
CHICAGO GCTTAG CGAATC 
DETROIT GTCCGG CAGGCC 


Genetic engineering, with its snip-and-clip 
methodologies, makes it easy to design mole- 
cules with a desired sequence. Employing 
these techniques, Adleman synthesized 30 
trillion molecules for each of his seven cities 
and another 30 trillion molecules for each of 
the 14 routes. When thrown into a test tube 
holding a fiftieth of a teaspoon of aqueous 
solution, these 60 trillion DNA sequences 
stuck together; they formed long chains of 
DNA flight numbers “splinted” together by 
DNA complements. 


DNA FLIGHT # DNA FLIGHT # 


ATLANTA-CHICAGO CHICAGO-BALTIMORE 
CGAGCT TAGCGA 


CGA ATC 
CHICAGO 


COMPLEMENTARY DNA NAME 
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4 164 Remember, the goal of this abbreviated 
experiment is to find a flight path, starting in 
Atlanta, ending in Detroit, that connects all 
four cities and passes through each of them 
only once. 

After every genetic strand is splinted with 
its complement, the answer is contained in 
the string of DNA letters (a molecule) that 
meets the following requirements. It must 
begin with the DNA flight number for a con- 
necting flight out of Atlanta (CGA). It must 
end with the DNA flight number for a con- 
necting flight into Detroit (GTC). And it must 
contain the DNA names of all the intervening 
cities, in a sequence that solves the problem. 
But one hurdle remains. 

“Hey, waiter, there's a Hamiltonian path in 
my soup!" Adleman jokes about the difficulty 
of fishing this winning molecule out of his 
test tube. 

Employing techniques ranging from affinity 
separation to polymerase chain reaction, he 
flushed out all the molecules from his test 
tube that either started in the wrong place, 
ended in the wrong place, were too long, too 
short, or otherwise defective in representing a 
winning itinerary. Free of molecular misfits, 
Adleman was left with strings of DNA mole- 
cules in whose alphabet was encoded the 
solution to his problem. 

Although it took only a second to fill his 
soup with Hamiltonian paths, it took a week 
to fish them out. 

Because of the massively parallel reactions 
involved in biochemistry (molecules working 
together at the same time), Adleman's DNA 
computer, in terms of the number of opera- 
tions performed by its trillions of molecules, 
was a hundred times faster than the best of 
today's serial supercomputers. Its energy 
consumption was a billion times more effi- 
cient than electronic computers, and its stor- 
age capabilities were a trillion times denser 
than the best of today's storage media, such 
as videotape. But clearly this was a technolo- 
ду in dire need of some automation; we have 
to get better at fishing Hamiltonian paths 
out of our soup. 

Adleman published his findings in the 
November 11, 1994, issue of Science maga- 
zine, where his article provoked a rash of adu- 
latory comments. “It's more than just cute," 
explained Ronald Graham, adjunct director 
of information science at Bell Laboratories 
in New Jersey, to a newspaper reporter in 
late 1994. "It makes you think in a different 
direction." 

Other scientists marveled that a guy work- 
ing alone and outside his normal discipline 
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had suddenly invented a new kind of com- 
puter. To highlight the importance of Adle- 
man's work, Science ran an editorial alongside 
his article. Written by David Gifford, a comput- 
er scientist at the Massachusetts Institute of 
Technology, it lauded Adleman's experiment 
as the first step in a process that "will revolu- 
tionize the way we think about both comput- 
er science and molecular biology." 


DNA Hackers 

Gifford was rather more reserved when | 
phoned him in April at MIT and asked him to 
comment on Adleman's molecular computer. 
“It's not a molecular computer," he says, 
straight off. "Adleman's technique can only 
solve certain kinds of combinatorial problems. 
It is not a universal or programmable comput- 
er like an IBM PC." 

Due to the remarkable speed at which this 
new field is advancing, Gifford's reservations 
are now moot. The breakthrough needed to 
build a universal molecular computer has 
already been made. At a small math confer- 
ence in Santa Fe, New Mexico, in the fall of 


making, is the foundation on which modern 
computer technology is built. DNA soup, 
retrofitted with symbolic logic, can now puz- 
zle out the answers to a wide variety of com- 
putational problems, which, theoretically, 
makes it as universal and programmable as 
any personal computer. 

So what will this DNA computer look like? 
"It will fill a bathtub, not the universe," says 
Lipton, "and it will be incredibly cheap to 
build." A pound of DNA in 1,000 quarts of 
fluid, about three-feet square, will hold more 
memory than all the computers ever made. 
The chemicals are inexpensive; DNA runs 
virtually on its own power, and the soup, with 
a little splicing, can be reused from one exper- 
iment to the next. Lipton estimates that a 
superparallel DNA computer, offering trillions 
of processors working simultaneously, could 
be built for $100,000. 

In April of this year, when Adleman planned 
atrip to the East Coast to lecture on DNA 
computers at Columbia University, Lipton 
seized the moment to send out a message on 
the Net calling scientists to an impromptu 


The fact that DNA helixes use four base pairs instead of 
two - like the 1s and Os in silicon-based computers - 
is mathematically irrelevant. Both systems are equally 
good for encoding information. 


1994, Adleman was chatting about his work 
with good friend Richard Lipton, a computer 
scientist at Princeton; Lipton saw immediately 
what had to be done next. By December, he'd 
authored a paper, which instantaneously 
became both the blueprint and manifesto 

for universal molecular computing. Called 
"Speeding Up Computation via Molecular 
Biology," Lipton's paper, so far, has been "pub- 
lished" only on the Internet (from ftp://ftp.cs 
.princeton.edu/pub/people/rjl/bio.ps). 

And Lipton's breakthrough? He invented a 
coding scheme for translating DNA base pairs 
into strings of 1s and Os. He also came up with 
some innovative techniques for stirring the 
genetic soup. Something as simple as pouring 
together the contents of test tubes filled with 
genetically sequenced molecules allows DNA 
to simulate the electronic gates by which 
computers make their yes-no decisions. 

In one stroke Lipton had endowed molecu- 
lar computers with Boolean algebra - the 
process computers use for "thinking." Named 
after the mid-19th-century British mathe- 
matician George Boole, this form of symbolic 
logic, which offers simple rules for decision 


daylong seminar at Princeton that would fea- 
ture Adleman. 

Two hundred researchers showed up and 
turned the gathering into a landmark confer- 
ence on molecular computing. They were 
bubbling over with enthusiasm for applying 
molecular computers to everything from 
architectural design and the invention of 
new drugs to cryptography and quantum 
mechanics. 

The catchiest presentation at the confer- 
ence came from Lipton and two of his gradu- 
ate students, Dan Boneh and Christopher 
Dunworth. They have designed a DNA com- 
puter they believe is capable of cracking the 
federal Data Encryption Standard (DES). This 
cryptographic algorithm is used to encode 
government information and other national 
secrets. Using a genetic attack, the Princeton 
researchers have discovered a method of 
decrypting the DES in three months. They 
jokingly call their yet-to-be-published paper 
"DNA Hackers." 

Inspired by Lipton's breakthrough, Adleman 
followed up his Science article with a second 
paper, "On Constructing a Molecular Com- 
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DNA Computer 


4 166 puter,” (found at ftp://usc.edu/pub/csinfo 
/papers/adleman/molecular computer .ps). 
Here, Adleman envisions souped-up DNA 
computers running a million times faster than 
the fastest of today's supercomputers. He also 
foresees the invention of hundreds of new 
kinds of computers – chemical, catalytic, 
organic, inorganic. 

Lipton published a landmark paper of his 
own in the April 28, 1995, issue of Science. 

He extended the huge parallelism of DNA 
computers to another set of previously un- 
solved problems in Boolean logic known col- 
lectively as the Satisfaction Problem. The edi- 
torial preface to Lipton’s article credited him 
with creating a “search machine” capable of 
sorting through “astronomical numbers of 
possible answers in search of the correct one. 
This involves searching a universe of solutions 
so large it would defeat any conventional 
computer.” 

All computers are special-purpose comput- 
ers. They are skilled at solving certain – but 
not all - kinds of problems. Electronic com- 
puters, which might more aptly be called 
sequential computers, are good at solving 
long, thin problems - ones that require a large 
number of operations, one after the other. 
Molecular computers, on the other hand, are 
good at solving problems that are wide and 
short and can be decomposed into a huge 
number of tasks, each one requiring just a few 
steps to solve. 

We all carry a computer good at solving 
problems that lie somewhere between the 
long and the wide - our brain. It has a trillion 
processors working at a couple of hundred 
operations per second. This is fewer proces- 
sors than the massive parallelism available 
in a DNA computer, and those processors 
are working far slower than the processors of 
a supercomputer. Still, the brain is endowed 
with a rich connectivity that makes it excel- 
lent at solving a particularly complex and 
challenging kind of problem: how to live in 
a complicated world. 

In Adleman's mind, almost everything 
around us, from soup to nuts, can be turned 
into a computer. "At one extreme, you can 
view everything in the world as a computa- 
tion," he says. "The universe and its inter- 
actions might be thought of as some huge 
cellular automaton involved in its own pecu- 
liar form of computation." 

By forcing the connection between com- 
puters and life, Adleman is making us rethink 
the meaning of both. Clearly, we have a lot of 
figuring left to do - but we also have new 
means for doing it.m m m 
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4125 In a sense, ће is. А reengineering 
plan is an organizational “hack” - an algo- 
rithm for programming real life. The bits 
are people. The routines are business 
processes. (“Yes,” Hammer agreed, when 1 
suggested the analogy to him, “but the 
pieces are more complex and subtle in real 
life. As yet, they can’t readily be automated. 
Maybe in 500 years.”) 

Corporate leaders tend to like Hammer’s 
approach because they can get rid of the 
cumbersome, bureaucratic chain of com- 
mand, without ceding control. Instead of 
giving orders, they can “program” the 
corporation. Typically, a CEO will hear a 
speech or read an article, decree a massive 
reengineering effort, and then hire an out- 
side information-systems consulting group 
to implement it. Armies of young MBAs 
fan throughout the company, carrying clip- 
boards and laptops, mapping out how cycle 
time (the time it takes an order to be filled) 
should be reduced and what computers 
should be installed. Then the CEO approves 
the new designs, often wrapped around a 
vast new computer-networked system, to 
be installed tout de suite. 


eming died two Christmases ago at 

the age of 93, and kept a demonically 

active consulting schedule to the end. 
His obscurity-to-fame life story made him 
one of the few genuinely mythic heroes of 
modern times. During the '40s and ’50s, he 
inspired Japan’s industrial resurgence by 
training its leaders in statistically based 
methods for improving product quality by 
involving all the employees. Yet Deming 
was ignored in the US until 1980, when the 
NBC-TV documentary If Japan Can, Why 
Can’t We? profiled him as the muse of 
Japan’s renaissance. After the documen- 
tary, Deming was courted by American 
companies, particularly large auto firms, 
and rapidly became the leading figure of 
the '80s American industrial resurgence. 

Tall, irascible, and possessed of a boom- 

ing voice, Deming was an octogenarian 
during his period of greatest American 
influence. With the most powerful com- 
panies in America courting him, he felt 
beholden to no one. He snapped at CEOs 
when it suited him (“Who’s responsible for 
America’s quality problems? You are!”), but 
was courteous enough to be revered for his 
gentility - in Japan. Thousands of people 
from companies like Hewlett-Packard, 
Procter & Gamble, and AT&T wandered 
(or were sent) into his seminars. Many of 


them, spurred by the combination of lofty 
aspirations and terrific productivity results, 
emerged as “Deming disciples,” eager to 
proselytize the tenets of Demingism within 
their firms. 

The fundamental principle of Deming’s 
“quality movement” was this: everyone in 
an organization should be trained to “opti- 
mize for the whole system”; they should see 
the entire enterprise as their own. This was 
achieved by training workers in “statistical 
process control” which would, for example, 
help them to examine a chart of mainte- 
nance records for a month and distinguish 
everyday ups and downs from extreme per- 
formance swings to the system. (Few man- 
agers tend to exhibit this skill without 
coaching.) Demingist companies adopted 
the ethic of kaizen (a Japanese word mean- 
ing continuous, incremental improve- 
ment). Now everyone from the assembly 
line on up was expected to experiment with 
how their work was handled, to meet regu- 
larly with peers to make changes, and to 
monitor the affects of those changes. 

The fiercest advocates of Demingism 
tend to work in factories and industrial 
design labs. They follow the model of 
Japanese management, with its ethic of 
hivelike humanism. For instance, teams of 
workers at chemical refineries might cut 
water pollutants down to almost nothing 
(and save millions of dollars in the process) 
simply by doing what remote “expert” engi- 
neers had always done: analyzing their 
own emission levels and improving the 
design and layout of the refinery equip- 
ment. Experts, according to Demingism, 
don’t know as much about improving the 
work as the people who live with it. 

In some ways, Deming was Hammer’s 
direct predecessor. Some of Hammer’s 
reengineering techniques for mapping 
processes came directly out of the quality 
movement. Both camps encourage collabo- 
ration among traditionally Balkanized 
functions like finance, marketing, or manu- 
facturing. Both Hammerism and Deming- 
ism are rife with stories of people who cut 
away at stultifying busy-work. Demingists 
at Ford in the early ’80s, for instance, 
stopped laboriously counting their parts 
inventories. Instead, they counted the 
number of vehicles they made and multi- 
plied by the number of parts per vehicle. 
Accounts payable clerks in some depart- 
ments dropped from hundreds to handfuls 
of people. Hammer and Champy picked up 
that story and used it as the centerpiece 
example for their book. 

But Hammer also took pains to distin- 


guish himself from Demingism. It rapidly 
became clear that their differences were 
more than semantic. The differences cut to 
the core of what a human being is, and how 
a corporation (or even a society) should be 
governed in an age of information. 


cities a year, looking like an aging, 

bemused, 6-foot-2-inch tortoise in a 
three-piece suit. Each time, in an almost 
incomprehensibly deep rumble, he told the 
story of the 5-year-old girl who, with her 
mother, had sewn a costume for a Hallo- 
ween party contest. “So much fun,” Deming 
always intoned about the kids at the party. 
“So curious. So eager to learn. Boys and 
girls having such a good time....” His voice 
quavered and trailed off. Then he suddenly 
leaned forward and sneered contemptuous- 
ly: “Until a prize was offered for the best 
costume.” His voice returned to an emphat- 
ic whisper: “The children were crushed. 
Came home crying.” Deming wrapped up 
the story, week after week, by crying out in 
a hoarse, anguished moan: “Why does 
somebody always have to win?” 


Е in his 905, Deming lectured in 20 


in the hands of a process seems a little too 
deterministic for me, Hammer says. His 
followers tend not to trust people's intrinsic 
joy of work, since joy is too haphazard, too 
uncontrollable to factor into a program 
that will make a company run. Instead, 
Hammerists push incentives. Everyone's 
paycheck should rise or fall with the com- 
pany's bottom line. 

Hammer, for his part, covers rewards 
and incentives in a book he is writing 
about life as it would be in a fully reengi- 
neered world. There won't be any more 
sinecures, he says. Jobs will be like fran- 
chises; indeed, people might pay compa- 
nies for really good jobs, and make back 
the money in fees, as doormen do now at 
fancy New York hotels. “You can call it 
cold,” says Hammer, “you can call it relent- 
less. You can call it real life.” 

But the true battle between Hammerism 
and Demingism rages not over employee 
motivation but governance. Both sides 
agree that the old corporate lines of authori- 
ty - the traditional chains of command - аге 
devolving. Bureaucracies can't keep up with 
a wired world. Demingists would substitute 


The debate will unfold throughout society: should 
institutions trust people's willingness to participate, 
or should they respect planning and expertise? 


To Deming, anything that ranks or rates 
people against each other - prizes, gold 
stars, bonuses, tips, and trophies - is a 
“force of destruction.” The only way to 
improve your own score in the long run, 
Deming said, is to improve the game for 
everybody. He subscribed to the Japanese- 
influenced idea that success depends not 
on any individual's striving, but on the har- 
mony of the workplace as a whole. What, 
then, would motivate people to work hard? 
Only the intrinsic “joy of work,’ as he put it, 
along with a certain amount of job security 
and trust. Deming attacked many estab- 
lished American business traditions, from 
antitrust laws to performance appraisals, 
on the grounds that they discouraged co- 
operation. He even disapproved of tipping, 
since a tip communicated subtle contempt 
for the work done and set service people 
against each other. 

To Hammer, by contrast, a tipping policy 
would be just part of the right design, and 
a good Halloween costume should win a 
prize, dammit, because people do work for 
rewards; people do determine their own 
success. ^To say that we are merely pawns 
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a bottom-up system for the old entrenched 
hierarchies of power: authority would rest 
with whomever does the actual work. The 
boss serves the people below, providing 
what they need; everybody collectively 
serves the customer and “the larger system.” 
Deming himself argued that companies 
should revive lifetime employment, follow- 
ing the Japanese model – where, as the 
Hammerists argue, authority isn’t as needed 
because obedience is built into the culture. 
Hammerism attracts CEOs precisely 
because it’s an alternative to the loss of 
control Demingism requires. In Hammer- 
ism, authority doesn’t flow from the top 
down or the bottom up. It travels from the 
experts in. People who run the information 
flow run the company, something like the 
ex-Private First Class Wintergreen charac- 
ter in Joseph Heller’s 1961 novel Catch-22, 
the lowly clerk who ran the Army. Except 
this time, it’s official. Senior executives 
prefer Hammerism because Deming-style, 
bottom-up governance is slow and takes 
considerable training, while Hammer’s 
programs are deliberately positioned to 
oppose the slow pace of kaizen. Better to 170> 
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4169 tear apart the old ways of conducting 
business, and remake them from scratch 
with the blessing of the CEO. 


corporate America during the '80s, 

the Demingist argument held sway. 
For a few golden moments, it seemed to 
many Demingists that the quality move- 
ment would remake institutions throughout 
America (from schools to stock exchanges) 
into egalitarian, warmhearted, supremely 
productive enterprises, where employees 
really cared about their work. Deming's 
most fundamental appeal came from mak- 
ing people feel that this kind of idealism 
was not only possible, but necessary. 

Toward the end of Deming's life, while 
the Bush recession raged, the quality move- 
ment lost much of its luster. While Deming 
thundered “Drive out fear!" managers fired 
employees who didn't produce (or fudge) 
good enough quality measurements. Execu- 
tives had become disenchanted with Dem- 
ingism and turned to Hammerism, which 
rose in popularity after an article by Ham- 
mer appeared in the Harvard Business 
Review in 1991. 

In the last few years, the management-fad 
cycle seems to be turning again. A Hammer- 
ism backlash is gathering steam. “Ког the 
past 20 years, corporate people have been 
looking for a big payoff from computer tech- 
nology. But the computers haven't yielded 
it” says George Roth, research director of 
MIT's Center for Organizational Learning. 

Studying an insurance company that 
adopted reengineering, Roth learned about 
а particular meeting where managers from 
every department gathered to hear the 
reengineering team leader tell them that, 
to pay for new “paperless office" work- 
stations, 169 jobs would have to go. 

The leader went around the room until 
the managers had all ponied up enough 
layoffs. When the system was installed, 
however, the electronic onscreen forms 
didn't save time, and the remaining work- 
ers had to take up the slack. Even Hammer 
and Champy devote much of their recent 
writing to defending their theory; the 
reengineering failure rate of 50 to 70 per- 
cent simply means, says Hammer, that peo- 
ple are doing it wrong. 

Expect the conflict between Demingism 
and Hammerism to persist. On one level, 
it's a turf war between manufacturing man- 
agers (Demingists) and computer profes- 
sionals (Hammerists); on another level, it's 


D espite the cutthroat spirit of much of 
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а war of ideas. Because corporate manage- 
ment influences the management of public 
organizations - like government bodies and 
schools - the Demingism-versus-Hammer- 
ism debate will unfold throughout society. 
Should systems improve incrementally or 
radically? Should institutions trust people's 
willingness to participate in the improve- 
ment process, or should they respect plan- 
ning and expertise? Or is there a way to 
salvage the best of both? 


aybe, just maybe, the answer to 
M that question is emerging on the 

15th floor of the NYNEX building. 
NYNEX has already been through both 
Demingist phases (in the mid-’80s) and 
Hammerist phases (after several executives 
heard Hammer speak in the early '905). 
“Our costs weren't coming down fast 
enough," recalls Robert Thrasher, the exec- 
utive vice president and chief quality offi- 
cer at NYNEX. *Our service, while improv- 
ing, wasn't improving quick enough. When 
we looked out to see where we needed to be 
in 1997 or 2000, our current movement 
wouldn't get us there." 

The Hammerist efforts produced their 
share of success stories. Orders for custom- 
calling features (like call forwarding) 
used to require two days; now they take a 
matter of minutes, because the reengineers 
replaced an outdated paper-shuffling order 
system with real-time computerized data 
systems. Nonetheless, like managers at 
many companies, NYNEX people have had 
the disquieting feeling that something's not 
right with all this corporate-change stuff. 
The Enterprise project is not quite 
Demingist and not quite Hammerist, but 
rather one of the few attempts extant to 
deal with the problems of both. 

The Enterprise project is loosely affiliat- 
ed with the reengineering effort. However, 
unlike other NYNEX projects, it isn't direct- 
ed by a team of *Hammerist" consultants. 
Instead, it's composed in Demingist fashion 
- managers and employees pulled from 
various parts of the business. The experts 
working with them come from an unusual 
in-house team, the Work-Systems Design 
Group, based at the company's research 
and development lab in White Plains. 

The group numbers about 20 people who 
are neither Demingists or Hammerists: 
some anthropologists, some expert system 
designers, and a smattering of filmmakers. 
Together, they're trying to understand, as 
ethnographers would, the organizational 
culture that drives the flow of work, includ- 
ing the attitudes, situations, and frustrations 


that go unspoken in the average workday. 
“We’re studying how communities 
emerge in work,” says NYNEX Vice Presi- 
dent of Process Improvement R&D Jim 
Euchner, who organized the design group. 
“We want to know how technology can be 
designed so it doesn’t cut across the com- 
munities at work but supports them.” 
Thus, as the Enterprise people gaze 
intently at their complicated map, ques- 
tions about human behavior come up 
that normal reengineering efforts leave 
out entirely or that quality efforts address 
only on the smallest scale. Whose voicemail 
gets jammed with messages, and for what 
reason? Who is chronically unavailable and 
why? Where do people gather during their 
breaks, and what do they say there? How 
does a tiny discrepancy get magnified as it 
moves from department to department? 
According to the NYNEX team, this kind 
of ethnography is necessary because you 
can’t just start over with a clean slate. 
We're saddled, or blessed, with all these 
legacy systems that control the networks,” 
remarks Al Selvin, a modeling and commu- 
nication specialist in the group. “The exist- 
ing databases are deeply embedded in 
every nook and cranny of the phone net- 
work - the way circuits are laid out, even 
the links to the public service commissions. 


No piece exists in isolation; 30-year-old 
software programs turn out to be pivotal to 
the way connections are made. Replacing 
this wholesale would be like pulling out the 
nervous system of a body - to say nothing of 
the way people are used to doing things. 
That’s why you need a sort of systems 
archeology - to get down the work prac- 
tices, the informal knowledge, and the tech- 
nical interrelationships before you start 
wholesale renovations.” 

As Patricia Sachs, the anthropologist who 
directs the group, points out, people at dif- 
ferent strata of an organization think about 
it differently. A vice president sees a differ- 
ent reality than does an order clerk. To cap- 
ture these points of view, researchers use 
the same sorts of “process modeling” com- 
puter programs and techniques that Ham- 
merists typically use to store flowcharts. 

But the NYNEX team is also developing its 
own set of programs, in partnership with the 
Institute for Research on Learning in Palo 
Alto, California. The institute is a think tank 
founded by “learning systems” pioneer John 
Seely Brown, best-known for his work on 
“friendly machines” at Xerox PARC. 

The NYNEX team talks about taking a 
similar approach. After all, a company like 
NYNEX is a sort of big, complex machine. 
Abetted by information systems, it could be 


We make messaging 
easy and convenient. 


We start by giving every 


AirNote™ pager its own Internet 
address. So anyone with access 


designed to automatically “learn” what 
each employee and customer needs and 
respond accordingly - all this without strip- 
ping out its “nervous system.” 

The results might someday synthesize the 
goals of Demingism with the processes of 
Hammerism. A corporation built around 
networked computers would become a kind 
of recording machine for everyone’s exper- 
tise and point of view, without having to 
actually bring people together in meetings. 
The company might somehow capture 
everyone’s ideas for improvements (Deming- 
ism) and their radical innovations (Ham- 
merism), simply as they go about their work. 

That map on the wall of the 15th floor of 
the NYNEX building could become a living 
map, shifting and changing on a screen, 
resonating with a continually evolving cor- 
porate structure. Ultimately, the question 
lingers: What should a large institution be? 
Specifically, what do we want of corpora- 
tions? Demingism promises that the indi- 
vidual worker will have more power to 
answer that question; Hammerism, that 
corporations will fit much more effectively 
and responsively into a fast-changing world. 

In the next few years, we’ll see how peo- 
ple within corporations handle that power. 
Then, for better or worse, it will ripple out 
to the rest of us. m m m 
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4119 book explore in various ways. It's a 
kind of *oral history" in which I try to stand 
aside and convey the rich dialogs taking 
place between such frontiers as molecular 
biology and artificial life, all the while let- 
ting the top people speak in their own sin- 
gular voices. 

You're also "serializing" the book on the 
Internet, on GNN (http://www.gnn.com). 
Yes. The physical book becomes the table of 
contents for an exchange between author, 
collaborators, and readers - one that I hope 
will continue far into the future. 

Tell me about Content.Com, your Internet 
publishing enterprise. Do you see the Web 
replacing books? 

Not in the short run. The most interesting 
fact about the Net is that people there enjoy 
reading and writing. Content.Com's first 
major site is going to be called BookChan- 
nel - a multimedia-rich, interactive elec- 
tronic bazaar devoted to books and readers. 
It will be the place for anyone interested in 
new ideas. The book is still the best deliv- 
ery system for new ideas we have, though 
that will eventually change. 

How are traditional publishing companies 
relating to the Web? 

The corporate owners and a few of the top 
trade publishing executives are looking 
seriously at new technologies, but the trade 
publishers are still mostly techno-illiter- 
ates. Many trade editors have e-mail 
addresses. The problem is that most of 
them don't have computers and modems. 
So what's the content of Content.Com? 
Solely digitizing texts is not what it's about. 
It's about creating intellectual community, 
where people come for the compelling sub- 
jects and then stay for each other. We're 
trying to create a place that users searching 
for state-of-the-art knowledge will find 
reliable and credible. 

The people I work with are mainly uni- 
versity people or specialists at the absolute 
top of their fields. In many cases, they've 
invented the field. But they are effective 
public thinkers, the true public intellectu- 
als of our time - in spite of academia, not 
because of it. 

Computer scientist Danny Hillis says in 
your book that the term "popularizer" is 
still an epithet among many academic 
scientists. You were recently criticized in 
The New Republic as a purveyor of "soft 
science." How do you respond? 

John Cage once told me to weigh my pub- 
licity rather than read it. The New Republic 
weighs very little. m m m 
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Times Square 


4133 Andy Warhol is still alive. It's post- 
disco, pre- Macintosh, and the sleazy south 
end of Times Square is a pit of crime, porn, 
and drugs. Enter the Urban Development 
Corporation with its initial redevelopment 
scheme, а quartet of massive skyscrapers. 
The Prudential-Park Tower development 
team would finance and build these office 
buildings (clustered around the Times 
Tower at 42nd Street and Broadway on 
sites currently affected by the 42nd Street 
Now! plan) in exchange for substantial 
long-range tax breaks. 

The $1.6 billion design by architects 
Philip Johnson and John Burgee featured 
four stupendously boring and nearly iden- 
tical towers, ranging from 29 to 56 stories, 
topped with “classy” mansard roofs and 
untainted by any exterior signage. When 
it was unveiled in 1984, their design was 
a critical bomb, depressing almost every- 
one. It did, however, clarify the Times 
Square debate. 

Supporters of the skyscraper scheme, 
including then-Mayor Ed Koch, said: Yes! 
Clear away the scum in one fell swoop and 
impose this respectable new order to lure 
Fortune 500 folks. Opponents, including 
theater denizens and media pundits, 
argued that the scheme ignored Times 
Square’s entertainment history as well as 
its still-walloping tourism potential, and 
would render 42nd Street a dead zone 


| after dark. In a fairly typical reaction, The 
New Yorker's Brendan Gill lamented: “It’s 


going to gut the life out. We'll never see 
[Times Square] again.” Others invoked 
Nazi conformity, calling the design “Albert 
Speer's tribute to the Third Reich." 

The developers successfully weathered 
protests and legal challenges. Passions ran 
high. So did the bills. To acquire, condemn, 
and vacate the existing structures, 
Prudential and Park Tower spent over $300 
million. But then the '80s ended and the 
real estate market collapsed. Suddenly, 
skyscrapers held little appeal. Waiting for 
its future, 42nd Street - one of the most 
famous streets in the world - had gone 
from a steamy hellhole to a boarded-up 
ghost town, with a row of blank theater 
marquees and a few tenacious sex shops. 
Everyone involved was tired. 


In 1992, the Urban Development Corpo- 
ration, stung by criticism and unwilling 
to wait for the market to revive, decided 
to try again. The result was the modest 


| and "sensitive" 42nd Street Now!, an "in- 


terim plan” for the same four sites, in- 
tended to last 5 to 15 years. After some 
coaxing, the Prudential-Park Tower team 
agreed to finance the renovations to the 
tune of $25 million, with the guarantee 
that, once the demand for office space 
picked ир, they would be free to clear the 
sites and build some version of their sky- 
scraper plan. 

Lively as it is, 42nd Street Now! poses a 
couple of problems. Efforts to attract hip 
retailers (think Nike Town) may be com- 
promised by the short leases inherent in 
an interim plan. The development can also 
be seen as an overcompensation, a delib- 
erately “charming” retro version that’s cer- 
tainly reassuring after those four scary Big 
Brotherish towers, but now reflects a dis- 
tinctly anti-technology bias. 

Stern speaks nervously of the “cyber- 
netic people” and his belief that, despite 
the PC revolution, there is a “viable but 
fragile culture supporting live entertain- 
ment uses.” Disney chair Michael Eisner, 
announcing his company’s development 
plans for 42nd Street, called the area’s 
revival as a public place a strike against 
the electronic “cocoon.” 

In the two years since the announce- 
ment, of course, rampant cyberfever has 
moved beyond home PCs, redefining the 
Zeitgeist. For example, Jane Thompson 
and Ben Wood - the architects from 
Cambridge, Massachusetts who won the 
job of translating the guidelines of the 
42nd Street Now! “anti-plan” into 110,000 
square feet of rentable rehabilitated space 
for Prudential and Park Tower - are wary 
of creating an anachronism. 

Thompson, who successfully revived 
Union Station in Washington, DC, sees 
Times Square as part of a bigger trend – 
the transformation of the City into the 
Theme Park.“ You can't prescribe this kind 
of nostalgic, staged chaos,” she says, “with- 
out introducing the danger of hyper-reali- 
ty, the substitution of simulated memories 
for the real product.” 

Wood, meanwhile, admits some disap- 
pointment that his firm’s more progres- 
sive ideas could not be renconciled with 
the lease constraints or the retro man- 
date of the official vision.“ l regret the 
attempt to preserve Times Square as a 
vision of the past rather than a vision of 
the future," he says. “If Times Square 
became a cultural artifact for the new 
media age, people would come to it for 
the right reason.” 

Wood had earmarked one of the “inter- 
im” sites for an online café (to be devel- 


oped with Jeet Singh of Art Technology 
Group Inc., the company responsible for 
the Cybersmith online café in Cambridge), 
but a lease limit of less than 10 years 
snuffed this idea; the cost of installing the 
infrastructure couldn't be justified. 
“People ought to be able to go to the Café 
of Tomorrow and dial up Tokyo if they 
wish,” says Wood. 

When it came to signage, he wanted to 
see Times Square exploit a similar digital 
ease. Rather than 3-D retro signs perched 
“permanently” on top of buildings, Wood 
favors the flex-face billboard, which is 
printed digitally on a single huge sheet of 
plastic, and can literally be changed in 
minutes. He imagines scenarios where a 
single company - say Calvin Klein or Sony 
- would unveil 10 new flex-face billboards 
at once, as a “monthly media event.” The 
public may cherish neon, says Wood, but 
“the market would much prefer these 
instant billboards.” The Nintendo genera- 
tion would, too, he adds: "Му kids aren't 
going to go to Times Square to seea 
bunch of [sculptural] camels smoking ciga- 
rettes. But they'll go to see 10 billboards 
change in 30 seconds." 

With Singh, Wood also imagined a sort 
of neo-Tin Pan Alley - a series of ateliers 
for new media production that would take 
advantage of disused storefront sites, and 
rent them on a short-term basis to entre- 
preneurs. A Kinko's for the next generation. 

Instead, are we going to get "dazzle, 
shopping, fun"? DisneyNYC? Yep, it certain- 
ly looks that way. 


With the campaign to revive Times Square 
entering its umpteenth year, New Yorkers 
aren't sure what they're going to get. In 
the meantime, Disney's presence should 
be a sufficiently powerful magnet to draw 
other big spenders to the area, whatever 
happens to the four interim sites down the 
line. The needs of "Fortune 500 folks," 
which meant yawny, sterile towers in 1984, 
may well evolve beyond recognition, forg- 
ing a new pop-corporate culture, one that 
doesn't sleep and has no need for "respect- 
able" mansard roofs. 

It's tricky, though, to make predictions. 
Times Square is a bratty place, unlikely to 
obey any official vision, and likely to buck 
the odds. As Thompson puts it, the 
Square's authenticity has always been 
rooted in the free market and in the risk- 
taking individual “barking his story, 
singing his song, shouting his name in all 
the lights he can afford." She adds:"Chaos 
will take care of itself." m m m 
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Missed Кіну 


The wild west is missing more than 
Marshall Dillon these days. This elu- 
sive jaguarundi and other wild cats 
that once roamed our western 
ecosystems are now tetering on the 
brink of extinction. The Nature Con- 
servancy is working here and 
beyond our borders to safeguard 
habitat for rare animals and the 
other living things on which they 
depend. • Whether it’s osprey in 
New Jersey, mussels in Kentucky, or 
rain forests in Brazil, The Nature 
Conservancy protects the lands and 
waters that rare species need to sur- 
vive. A world that can sustain its 
wildlife will be a healthier and hap- 
pier place for our children and their 


great grandchildren. Please join us. 


Call us at 1-800-628-6860. 


Don't say adios to these amigos. 


The 
Nature 
(Consérvancye 


To write: The Nature Conservancy, 
Box PSA, 1815 М. Lynn Street, Arlington, УА 22209 


Jaguarundi 
Photograph ©1994 Susan Middleton & David Liittschwager 
from the book and exhibit WITNESS: Endangered Species of 
North America 
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4139 [estimate I’m around 30 minutes 
away from it being playable. 


Tonight, as I was driving home, I came 
across a traffic light that refused to turn 
green. In the end, all the cars in line (at 4 
a.m.) had to run it. My life is just like this 
iraffic light; it’s never turning green. 

I fully intended to be home early today, at 
7 p.m. or so, but the network thought other- 
wise and decided to crash. Again and again 
and again and again, it decided to crash. 
At first we thought it was the Indigo NFS 
(which was acting funny), then it appeared 
to be the mass of files on one of the drives. 
When we checked it, the checking tools 
said “too many files.” So we deleted them 
all. It still didn’t work. 

I’m beginning to agree with the critics of 
computers: moving away from the abacus 


crunchers online asap! 
Insanely yours. 


Well, a big new build of 11h is ready. New 
graphics, new player, new script, music. By 
Friday, icons should be ready, and I should 
have the sound done. This leaves assets. 
Lots of them. And probably some bugs. 

Remember: Monday is final param day. 
If it’s not a param by then, it’s not an asset. 
I don’t see any video, lots of puzzles, and 
some misc stuff there right now, and it 
needs to be there by Monday or it’s not in 
the product. 


Pondering. 

Preliminary prelustration provides 
positive proof pertaining precompressed 
progression. 


In the shower, I had an idea for compressing sound. 
tried it at work today and it seemed to work 
very well. Obviously ! need to take more showers. 


to Napier’s Rods was a bad idea. 


4:46 a.m. It says Sunday, but I missed Sat- 
urday somewhere. 

This is not totally entertaining. This is 
insane. 

I got the music driver “mostly” working. 
Of course, on the way home I figured out 
how to get it to work 100 percent, but that’s 
always the way. We tried two pieces while 
cruising the house; one was called “haunt- 
ed,” the other “jazz blues.” 

It’s amazing how much atmosphere 
music adds. Actually, I think it’s a pretty 
darn cool music player considering what 
we see in other games. 

I guess that leaves voice sound and some 
opcode stuff. Patrick looked like he had 
icons sort of going today/yesterday. The 
voice stuff can use the available four digital 
tracks left; this means that taunts, foley, 
and ambient noises can all overlap. 

Encoding is going slowly because if we 
add machines it crashes. Those super- 
fast HP systems would make a real differ- 
ence right now - we need some number 
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We’re finally making a build all the way 
through. Complete with video. We're stuck 
with whatever it gives us. There is no more 
fiddling, tweaking, messing with colors. 
That time has gone. 

The product has all-new sound, music 
and video drivers. It supports a standard 
platform approach that makes OS and CPU 
dependabilities extremely minimal. The 
computer graphics are far more perfect and 
dazzling than anything we had in T7G. The 
puzzle design is grander, its implementa- 
tion fuller. The video is well-crafted, well- 
directed, and well-presented. From a tech- 
nical and creative standpoint, it’s as good a 
ship as we can make (I take that line from 
the journal of an engineer who worked on 
the Titanic). 


Encoding video is one of the few problems 
you can throw fast hardware at and get 
results. 

Today we got in 3 HP 735/125 systems. 
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They run fast, not just fast in fact, but 
stinkingly disgustingly fast. Around three 
times the speed of a 90-MHz Pentium, 
probably faster if they were not network 
and disk i/o bound. It’s the fastest piece of 
hardware I’ve ever used. Between the 
Envoy and the 735, this has been a great 
week for new toys. The 735 machines will 
allow 11h to ship much sooner. 


A quiet day today. 

About 50 percent of the video is now 
encoded. Mostly by the new systems. As I 
said yesterday, those machines are faster 
than I imagined. And I can imagine fast. 

Tomorrow we'll be able to burn CDs. 

In fact, right now we're able to burn 
CDs. With video, introduction, puzzles, 
treasure hunts, ambient sound, music, 
load/save game all working. Basically, the 
game working. 


I’m trying to mull the last few issues, mull, 
not pull. 

Compression is kind of like your favorite 
shirt. It’s comfy, looks OK, and feels good 
on. If you pull on the small strings that no 
one else notices, the whole thing comes 
apart, but if you leave them there without 
patching them, they really bug you, and the 
whole thing comes apart in the wash any- 
way. 

Actually, this is a fairly good analogy for 
life, and probably, when you get down to it, 
the universe. 


The moonlight on the drive home tonight 
was bright enough to see by; it was uncanny. 

I believe Гуе been told more times today 
than any other that the product must ship. 
Yes, I know. I’m working toward that as 
hard as possible. It's been like this since 
the first of the year. 

Tonight I added true 24-bit support for 
640-by-320-by-30fps at 24-bit from a 
150K/second drive. Of course, you’ll need a 
Pentium system for this to work, but it 
looks unbelievable. 24-bit support gives us 
better-than-TV color depth and a picture 
that finally looks non-blocky, non-pixelly, 
and about as good as it gets. This makes 
The 11th Hour the first game with true full- 
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4174 motion video software playback at 
30fps and the first 24-bit fmv on a home- 
class computer. 

Personally, I think this is worth mention- 
ing on the box. OK, it’s a technical detail, 
but it’s in the same league as the first color 
motion picture. 


A good day. 

We nailed bug after bug, feature after 
feature, and every one stuck. We found 
some asset problems (tri-hex, books in 
library, beans-in-space, gamebook), and 
some sound problems (“a warmer for a 
winter mixer,” or whatever it is, is incom- 
plete). But on the whole, everyone seemed 
happy with our progress. 

Having the testers is truly useful. We did 
four rebuilds for them in a matter of hours, 
and they could see bugs knocked dead 
quickly and deftly. Having them talk to us 
face-to-face to describe the problems also 
helped, and having them get excited about 
playing the game made us work harder on 
getting more of it done. 


Not so much of a day, more of a stint. 

We're on the off-ramp to finished prod- 
uct, and that’s good to finally see. 

The background/foreground alpha sys- 
tem is working 100 percent. It was a pain to 
debug, since the DOS debugger gave up the 
ghost long ago. It was an interactive 
process of, “Try that,” and, “OK, try this,” 
and, “That shouldn’t have happened.” 

The puzzle assets, however, are not 
encoded quite right. They “mostly work,” 
but there is no alpha channel at all in some 
of the pieces, causing square chunks to be 
missing from the pieces as they play. Of 
course, I looked for this in the decoder for 
about six hours before thinking to try the 
encoder. This is a quick fix and will be in 
the build we’re making tonight. 

Talking of builds. The puzzle build 
tonight is final. WE HAVE FROZEN THE 
ASSETS! The video pass, once complete, is 
also final. And the house pass with the new 
codebook and color stuff is final. This is 
good. Lots of finals in this paragraph. Lots 
of finished assets. A disc 1 and a disc 2 
worth. Disc 3 is still unencoded. 

Now for a little sleeeeeeeeeeep. 


A depressing day. 

Made 300K/sec streams last night. Played 
them this morning. They looked just like 
the 150K/sec streams. I started to find out 
why. Looked at sound stuff. 

Started to feel sick. 

When looking at the video this morning 
I noticed that the blockiness was not really 
bitmap blockiness but color blockiness 
(that’s why the 300K/sec streams looked the 
same as the 150K/sec streams). There was a 
bug, quite a bad one, in the way I converted 
color from 24 bits per pixel to 16 bits per 
pixel. It was wrong. I then noticed that 
there was a bug in the part of the encoder 
that estimates the current frame size. I was 
counting bits wrong. 

So, how does the video look now? Well, 
we'll see what our peers say tomorrow. 
Iam no longer going to pass judgment, 
since it comes back to haunt me later. Sup- 
porting two video codebooks would be hard 


If she doesn’t get home, then it’s the 
bluesville for me. 

I have to get my baby home by then. The 
one worry 1 have is the player. I’m prepared 
at this juncture to drop the work I’ve done 
on double-buffering and run with what we 
have unless I get results quickly. I have just 
about reached that stage where we can get 
some real timings on the 486SX. 

I have those 11th Hour blues, they reach 
in deep. Those 11th Hour blues, they keep 
you up all night. 

Гуе added all this fixed-point code, and I 
need to start seeing it run. It should handle 
scene transitions much better, not tear, and 
be able to play back in multiple color depths 
– all at locked 30fps, which is basically what 
the player is going to run at from now until 
the end of time. First and last frames should 
look a lot more lossless, and one frame 
assets should look very lossless indeed. 

The old man Stauf will not be happy if 
she's late. He won't be happy at all - it'll be 
a curse on us all if she's not there on time. 

Ever since I started to play with comput- 


Making a multimedia program work properly is 
like trying to build a classic Chevy out of pieces at 
the junkyard. It's amazing anything runs at all. 


because of the bugs. We may just have to 
re-encode and use new streams as they 
become available. 

Of course, when people say it looks 
blocky, I sometimes wonder in comparison 
to what. WC5? UAKM? Ha. TV? Well, it 
looks pretty darn TV-like to me. Yes, up 
close it had color problems, but have you 
looked at MPEG up close on a RGB moni- 
tor? Try outputting this stuff to NTSC and 
see which looks better.... Everyone is a crit- 
ic, and some people have no right to be. 
That really pisses me off. 

For the last three months, a lot of people 
have more or less worked 16 hour days, 
sometimes more, getting this thing out the 
door. It’s not a simple product. It's not just 
another game. 


Sing the Trilobyte song with us. 

7 days to go. 1 week. 168 hours. 0.15 of a 
year. 

That's how long we have to get our baby 
home. Went around the group today, asked 
everyone what their woes were and wrote 
them on the white board. 
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ers, all Гуе really done is work on compres- 
sion. But the rules have changed. То begin 
with, it was all about available RAM; now 
it's all about available bandwidth. Now that 
consideration is lifted, and it's not available 
online storage capacity. A double-speed dri- 
ve is 56 minutes of storage, a quad speed is 
18 minutes. These are hardly good numbers. 
Just got those 11th Hour blues. 

The current build is too large, but not by 
much. I need to see a disc 1/disc 2 layout to 
know what to compress more and by how 
much before I can get that stuff to fit. This 
is probably a pretty high priority. 

I have to get my baby home. 


Beta is tomorrow. 

Beta means every feature that is meant to 
be in the final product is in the product at 
this time. 


We are probably going to finish a game this 
weekend. Gosh, that feels good. I think 176» 
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MULTIMEDIA 
PRODUCTION 


e believe the world is changing 

faster than anyone can imag- 
ine. That things are getting harder, 
not easier. We believe opportunity 
does not come in the form of a lot- 
tery ticket but through commitment, 
focus, self discipline, and the ability 
to work hard. We believe time is 
precious. That it is not enough to 


commit to change, one must com- 
mit to always changing. 


Our Multimedia Production 
Program is the best in the world. In 
fact we offer several production 
programs that are equivalent or 
superior to the best post-graduate 
programs in North America. The dif- 
ference is our programs take less 
time... a lot less. 


Full-time 
Direct Education™ 
programs in: 
Multimedia Production 
Film Production 
Portfolio Film Production 
3D Computer Animation 
Certified Alias Programs 
Certified Avid Programs 
Classical Animation 


Acting for Film & Television 


Call. Compare. Nothing does. 


ZB 
VANCOUVER 


FILM 
SCHOOL 


1-800-661-4101 


#400 – 1168 HAMILTON STREET, 
VANCOUVER, B.C. CANADA V6B 252 
email: query1@multimedia.edu 
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4175 ГП type it again. 

We are probably going to finish a game 
this weekend. 

I took great pleasure today in showing 
the double-buffered video to people. It's 
certainly unique to the PC platform. 


The player is ... d-o-n-e. 

I had an idea in the shower for compress- 
ing sound. I tried it at work today, and it 
seemed to work very well. Then, while 
reading about the 500 sound compression 
scheme (thanks to Porsupah), a better 
scheme materialized, a sort of cross 
between the shower idea and the 5DO stuff. 
The beauty of the scheme is that the decode 
is simple, very, very simple (about 8 lines of 
assembly code), and the quality is extreme- 
ly close to the original sample. 

Obviously I need to take more showers. 


Today is May 5. We are very late. Even 
the rabbit in Alice in Wonderland wasn't 
this late. I’m embarrassed that we missed 
the 28th deadline for beta. 


The install process plays an animation, and 
from that, determines which video mode to 
use. At first we supported all the way from 
32-bit color down to 8-bit color, but, after 
surveying the video cards sold, installed 
bases, and how the game looks, we're only 
going to support those with a 16-bit or 24- 
bit DAC at 640-by-520 or 520-by-160. 

Currently, we'll also support non-SVGA 
cards such as the ATI mach64 through their 
VESA 2.0 bios. 

АП of this reminds me of the T7G launch. 
Everyone said we were foolish for using 
SVGA, and perhaps we were, and everyone 
said we were foolish for going 586/20 
instead of 286, and everyone thought we 
were nuts for being CD-ROM only. That's 


All this reminds me of the T7G launch. Everyone said 
we were nuts for going 386/20 instead of 286. 
That's us, the nutty guys with the 1,500,000 sales. 


The end is near. I hope I’m awake for it. 


А mixed day. 

On the good side, the new sound is work- 
ing well, sync is perfect, quality is good. 

On the bad side, there are one or two 
bugs in the player. It's not playing video 
properly on the ATI Mach 64, it's not auto- 
speeding properly on the 486/66, and it's 
not installing properly on the Packard Bell. 

The PC *standard" is a hoax. It's all going 
to hell on that platform. Making a multi- 
media program run is like trying to make a 
classic Chevy out of pieces at the junkyard. 
Between sound cards and video boards and 
different speed processors, with different 
mice, it's amazing anything runs at all. 

We're all putting in a lot of hours; we're 
all a little stressed, but we need to face the 
fact that we're about to make 1,000,000 
discs of data containing whatever it is we 
actually decide is final (which had better 
be this build). 
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us, the nutty guys with the 1,500,000 sales. 


Four gold discs sum up over two years of my, 
and a lot of other people’s, blood, sweat, and 
tears. I look at these discs and somehow they 
do not seem enough: somehow there should 
be more - larger, or grander, and generally 
much more splendid. 

But perhaps the effort is reflected in the 
pure simplicity of these shiny wheels. Sim- 
ple, straightforward, flawless reflections of 
light that make up a whole. 

The 11th Hour, this game, this monster 
whose shadow has cast long and dark over 
our lives for the last two years, is done. 

And it’s captured, the moment is etched 
forever onto four gold discs. 

So, what now? Start again? 

It’s almost as if everything else in my life 
has been on pause. But I didn’t stop having 
ideas in the shower while I was working on 
The 11th Hour. Now 1 have more ideas than 
I know what to do with. 

But right away, right now, very soon, 1 
am just going to sleep. Probably for a while. 
Graeme. m m m 
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V American Express O Visa [J MasterCard 
CJ Discover O Diners Club 


Card number 
Signature 
Name 
Address 

City, State, Zip 
Phone/e-mail 


Exp. date 


Orders must include payment. Products subject to availability and may change 
without notice. Please allow 2-3 weeks for delivery. All checks must be in US 
dollars and drawn on a US bank. Wired is not responsible for any duties or taxes 
imposed by countries other than the US during the delivery of international 
orders. Fax: +1 (415) 222 6399. Internet: ware wired.com. Mail: Wired, PO Box 
7046, San Francisco, CA 94120. 
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Message 26: 

Date: 8.1.95 

From: <nicholas@media.mit.edu> 
To: <lr@wired.com> 

Subject: 


Only a year ago, people argued over which 
one would serve as the port of entry for the 
|-уау, and which would be the information 
and entertainment appliance for the home. 
Well, the argument is over. The answer is the 
PC. George Gilder is right. There is life after 
television, and it's all about the PC. 

But don't confuse television with televi- 
sion sets. I'm not suggesting that relaxation 
is a thing of the past. To understand the rise 
of the PC and the demise of the TV set is to 
consider the role of the TV in the everyday 
life of Americans — as well as the degree to 
which that role can be played out more fully 
by other means in the digital age. 


Is It Location, Location, Location? 
Although Vincent Astor talked about real 
estate in a larger sense, consider the micro- 


The basic difference between today's TVs 
and PCs has nothing to do with location, 
social habits, or our need to relax. 

It has to do with how the bits arrive. 


landscape of your own home. Whether in a 
living room, a library, or a bedroom, a televi- 
sion set normally includes a large screen. 
The viewer sits beyond arm's reach, often 
with others, on a sofa. A PC, on the other 
hand, frequently has a smaller screen and is 
rarely located in the living room. The user 
sits upright in a chair, at a desk or table, with 
his or her nose roughly 18 inches from the 
screen. These particular customs stem not 
only from today's versions of these appli- 
ances but also from the fact that human 
interaction feels more meaningful when we 
are next to each other, not tethered by 
electrons. PCs, however, will inevitably 
become more bedworthy. And television 
sets will grow to resemble keyboardless 
computers, installed more like Sheetrock 
than furniture. 

The difference is not really social. Some 
still consider the experience of humans 
watching TV side by side to be more social 
than the interaction of the 10 million Ameri- 
cans online today. Yet we know that Ameri- 
cans engage more in "community" than "in- 
formation retrieval" while online. (On Amer- 
ica Online, according to its CEO Steve Case, 
the percentage ratio is 60:40.) 
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Bit by Bit, PCs Are Becoming TVs. 
Or Is It the Other Way Around? 


Where the Bits Are 

The basic difference between today's TVs 
and PCs has nothing to do with location, 
social habits, or our need to relax. It has to 
do with how the bits arrive. The TV takes in 
bits radiated by cable, satellite, or terrestrial 
transmission. These bits are essentially 
thrown at the TV to catch-as-catch-can. By 
contrast, the PC receives its bits because it 
(or you) asks for them explicitly (or implicit- 
ly). That's the difference. 

In both cases, the TV and the PC are bit 
processors, accumulating bits as they come, 
or reaching for them from afar. Sometimes, 
you'll want to pull on bits; other times, you'll 
want them pushed at you - whether you're 
in the bedroom or the living room, sitting or 
lying, with someone or alone. 

For a while, computer designers were 


adding more and more video to their com- 
puters; meanwhile, TV manufacturers were 
adding more and more computing to their 
TVs. Modern TVs have chips running mega- 
MIPs, and Intel processes VCR-quality TV 
(real-time, full-screen TV) on its current 
Pentium. Yet companies that made both 
TVs and PCs found that the respective divi- 
sions didn't even talk to each other: one 
group was addressing the "consumer" mar- 
ket, the other the “computer-user” market. 
Any knucklehead who believes such a dis- 
tinction exists today doesn't deserve gainful 
employment. They are the same market. 


Media Arts and Sciences 
During the past two springs, | co-taught the 
Media Lab's introductory undergraduate 
subject, MAS100. This year, we asked stu- 
dents to do an assignment revealing infor- 
mation about PCs and TVs. The following are 
facts uncovered by four of those students. 
Student One: Aneel N. Nazareth (achmed 
@mit.edu). Fact: http://voyager.paramount 
.com/ is where you'll find the first Voyager 
Web page, which predates the TV show. 
Student Two. Derek Lindner (buddha 
@mit.edu). Facts: The number of TV sched- 
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ules on the Net: 27. The number of TV 
shows with a Web home page: 540. The 
number of TV networks in Peru: 8. The num- 
ber of Internet subnets in Peru: 37. The 
number of TV networks in Lebanon: 44. The 
number of Internet networks in Lebanon: 1. 

Student Three: Annie Valva (valvaan 
Ghugsel.harvard.edu). Facts: In 1994, US 
consumers spent about the same amount 
on PCs as on TVs (US$8.07 billion on PCs; 
$8.4 billion on TVs). Following the usage 
habits of 1,200 new PC users, researchers 
(from AST) found 13 hours a week were 
spent on the PC to 9 hours watching TV. 

Student Four: Brian Tivol (tivol@mit.edu). 
Facts: According to the 1994 Microsoft 
Annual Report, “This year, the installed base 
of Windows doubled to more than 60 mil- 
lion.” The final episode of M*A*S*H (the 
show with the largest Nielsen share), aired 
in only 50,150,000 homes — but still beat out 
the Super Bowls! 


But Money Talks 

Change will be fast, but not overnight – we 
are almost clueless about economic models, 
other than those currently in use. So far, this 
process of pushing bits at people has been 
in real time only. 

When people talk about 500-channel TV, 
they mean 500 parallel streams. They don't 
mean one program after another, broadcast 
in one five-hundredth of real time. You don't 
download TV, you join an ongoing program. 
That's why commercial TV stations and 
cable operators are delivering as many 
eyeballs as possible to advertisers — so they 
can afford to bring the programs to the 
people in the first place. When you buy a 
can of Coke, you are paying a few cents for 
the drink and the сап, and nanodollars for 
television advertising. No doubt, the means 
of financing the bits will look strange to our 
great-great grandchildren. But for today, it's 
what makes television work. 

Eventually, we'll find new economic тод- 
els, probably based on advertising and 
transactions. Television will become more 
and more digital, no matter what. These are 
givens. So it makes no sense to think of the 
TV and the PC as anything but one and the 
same. It’s time TV manufacturers invested in 
the future, not the past – by making PCs, 
not TVS. m m 
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GETTING on 


THE INTERNET 


по 


LONGER REQUIRES 


the FOLLOWING 


hardware: 


NETSCAPE NAVIGATOR personal EDITION. 


You are not a computer geek. Which is fine. 
Because you don't need to be with Netscape Navigator™ 
Personal Edition, the world’s most popular Internet 
Browser. With Personal Edition, getting on the 
Internet is easy. Just point and click to choose from a 
list of leading Internet Service Providers and your con- 
nection is automatically set up - even people without 
tape on their glasses can do it. For under $40* at 
your local computer store, Personal Edition lets you 
access all the important Internet resources. Like the 
world-wide web, e-mail, news groups and FTP sites. 

Plus, it offers all the performance and ad- 
vanced features that have made Netscape Navigator 
quite popular with the biggest brains on the web. 

So if you're looking to get on the Internet 
and aren't partial to pocket protectors, get Netscape 


Navigator Personal Edition. 
For more info call 1-800-469-0575. IM 


Welcome aboard. NETSCAPE 


To wire the mac 
| to connect the p 


1 4 e Thoughts on 


international business. 


Operating at the spearhead 
of technological development, one 
should think in terms of months 
rather than years. For what 
might seem sophisticated today 
will be history tomorrow. 
Nevertheless the implementation of 
new discoveries and developments is just a 
skill, a job to be done. The real art isn't 


the connection of hardware, 
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networks, but that of the people working with it. Which 
demands more than technological know-how: it requires a deep 
understanding of human culture and needs and of people's 
motives, habits and emotions. For only then can there be a 
successful search for what really brings people together. 

That is why Origin considers itself fortunate never 
to have lost track of the human condition. Right from the 
beginning, some twenty years ago, we opted for a chain 
of independent outlets responsible for their own affairs, 
and having their own targets to achieve. 

We are Origin. А cross-border supplier of information 


technology. With some 5600 specialists working from 


entrusted to us by virtue of our skills and 
resources, but mostly because we understand 


that automation is only a tool, and that the real job is to link 


up people: person by person, team by team, country by country. 
In order to achieve this, you have to be close to the 


people involved. That's why we operate from so many 


different places. With each office essentially thriving on its 


own skills, but linked up with colleagues all over the world. 
Through human and electronic networks as well 
as world-wide quality standards and working methods. 
That is the way we work, and that's what we try to 
achieve for our clients, as a partner at 
both local and international lev 


For nearly everything in information tech- 


you can dream up. From local assistance to cross- 
border systems integration, and from process control through 
administrative systems to advanced executive information 


systems and advice on business processes. So, for more human 
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UXEMBOURG, MADRID, MANILA, MECHELEN, MELBOURNE, METZ, MEXICO CITY, MILAN, Mr. LAUREL, NEUCt 


hines is a job, 
eople is an art. 


energy into information tech- 
nology, link up with Origin. 
You can contact us in 
The Netherlands by phone: 
nr. +31 30 5868 00, Internet: 
www.riv.nl/origin, or get in 
touch with the team of Ori- 


pi 


ginals nearest to you. y 
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ABSOLUT HERSEY. 


ABSOLUT® VODKA PRODUCTOR. SWEDEN. 40 AND 
AND ABSOLUT CALLIGRAPRY ARE TRADEM 


J ALC/VOL (80,AND 100 PROOF), 100% GRAIN NEUTRAL SPIRITS. ABSOLUT COUNTRY OR SWEDEN VODKA & LOGO, ABSOLUT, ABSOLUT BOTTLE DESIGN 
KS OWNED BY V&S VIN & SPRIT AB. ©1994 V ГОРИ AB. IMPORTED BY THE HOUSE OF SEAGRAMZNEWAYORK, NY^1995 JOHN HERSEY 
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